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1.0 SITE BACKGROUND

Tih= site is located in the City of Chicago which 13 located in
Cook County in the State of IL. The nearest residents are located
within 10.0 meters to the south.

. It is a scrap metal recycling site on 2.7 acres which is still
active. The site began operation in 13987. The site has been

operating for approximately 7 years.

The following remedial units are present at the site: waste
piles, and storage areas.

The following types of materials were handled at the site:
inorganics, and polychlorinated biphenyls.

The contaminants of concern are:

Contaminant Concentration Range

PCB"S 0-1,700 PPM

LEAD 0-30,000 PPN
The volumes of contaminated materials to be addressed are: PCB’S
and lead contaminated soils approximating 3,500 cubic yards.
The suspected contamination is 2 result of: past activities at
the site.
The physical/chemical threat to tk= population at risk is: direct
contact and wind blown contamirated particulates with PCB'S and
heavy metals.
The following sampling constraints have been identified: the site
being still active poses constraints on sampling.

The following sdditional informat.:on is known about the site: the
site has been in operation from abrat 1920. Operations included
salvaging metal from motors etc., 3nd shredding metal.

The basis of the site informati:n is: site assessment report for
Standard Scrap Metal by ECOLOGY % =ZNVIRONMENT, INC.

The current stage/phase of the pr.ject is: Cleanup Attainment.



2.0 DATA USE OBJECTIVES

The following data quality objectives will be applied to this
project:

Frogram Area Sampling Objective Data Type
Removal Identification of hot spots  S/C
FRemoval Verification of cleanup S5/C/D
Femoval Extent of contamination 5/C

The required confidence level is 85% for screening data (S), 95%
for confirmatory data (C), and 85% for defenitive (D) data.

The raticnal for confidence levels less than 95% 1s: not
applicable

The data will be evaluated against Federal Regulatory Levels. The
RCRA regulatory limit is 5.0 mg/kg for lead utilizing the Total
Characteristic Leachate Procedure, and for total lead criteria,
OSWER Directive #9355.4-02 for soil lead cleanup level of 500 ppm
will be used. PCBs will be evaluated against Toxic Substance
Control Act (TSCA) clean-up criteria of 10 ppm.

3.0 SAMPLING DESIGN

The following remedial units will be sampled as indicated.

Program Area Matrix Parameter
Remedial Unit Sampling Objective
OStorage areas Removal/Extent of Soil Heavy Metals,
contamination PCBs
waste pile Removal/Identification Soil Heavy Metal
of hot spots Content

Sampling Designs:

The Jyzsvemabtlis Bandom szaopllog o::2ach will be implemented to
ol ... areal and vnrtlual extent of contamination (EQC).
qanplcs will be collected from the following locations and
depthsfareas: sample locations based on a 25 feet by 25 feet grid
labelled A thru Q, and 1 thru 20 (Sample location grid map).
Samples will be collected from 0-1 foot interval, 1-2 foot
interval, 2-3 foot interval and 3-4 foot intervals before
excavation. The EOC study will also enable to determine the

volume of contaminated soil. on site can be estimated. The

)
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beginning of the grid will be the north west corner of the site.
Frids will be labelled A thru Q going socuth and 1 thru 20 going
eazxt. Each point on the grid will be field screened/sampled for
FCEBs and metals. PCB screening will be accomplished by analysis
with ENSYS kits or by analysis at E & E warehouse using a gas
chromatography. Stock pile samples will be composited as follows:
10 - 15 point compositing will be done.

e . [
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The Systematic Grid samplinZ agpproach will be implemented.
Confirmation samples will be ccllected from the following
~locations and depths/areas: AT 25 FEET GRID NODES.

Samples will be composited as follows:

After excavation, confirmation sampling will be done by taking
five samples within each grid (or= from each corner and one from
center) and compositing it for analvsis in a commercial
laboratory and/or in E & E wareshouse. Duplicates of these five
individual samples will be kept on site for future analysis if
nesded.

Background samples will be coll=s.t=d from the following locations
if needed: LOCAL BALL PARK ON &57TH ITREET.

Table 1, Sampling Zummary, identif:=s the number of field samples
and QA/QC samples to be collect~

4.0 SAMPLING AND ANALYSIS

Takle 2, Campling Reguirements . .m~ary, contains information
pertinent to sampling, such as ° -~ .anple *ontainer types and the
quantity 2f sample to be colle:--! at =ach samp ing location, the
preservatiasn method to be used, Coo e Sasiple noodiod Llces
fhazed o o the pavamelos LxlnZ <., =1t for and the matrix). For

“hma o omdy matrix, this table 11~1*‘“L~5 ~he sample flow rate rather

than sample containers and the v...ue to be collected rather than
the preservative.

The feollowing sampling equipmen: ~--!i2 will be used to obtain
environmental samples from the r-.c- tive matrix:

Parameter/Matrix Equipment/M=21:1a Fabrication Dedicated
Heavy Metal Backhoe carbon steel N
Content/Soil

Decontaminat ;. Jteps

1. Fhysicai r-n2_wval

2. Non-phoezgl a*~ Z2tergent wash

3. Potable ~1‘;: vinse

4. Air dry



HAezyy Metal
Content /501l

Heavy Metal

Content/s72011

Heavy Metal
Content/3ao11l

Heavy Metal

Content/Air

PCBs/Soil

PCBs/Soil

Socoop carbon steel N
Decontamination Steps
1. Physical removal
2. Non-phosphate detergent wash
3. Fotable water rinse
4. Air dry
Zhovel zarbon steel N
Decontaminatisn Steps
1. Physical remaoval
2. Nan-phosphate detergent wash
3. Potable water rinse
4., Air dry
Bucket Auger carbon steel N
Decontaminati-n Steps )
1. Physical remaval
2. Nen-phosphate de2tergent wash
3. Potable warer rinse
4. Air dry
Zillian pumps. "igh VOLs glass/filter
Decontamina*: ~teps
1. Physica! -z wval
2. Potable w.:1“~:- rinse
3. Air dry
Auger carbon steel N
Decontamin~+t..n Zteps
Physicul r=moval

Non-phrio.+ ate detergent wash .

B W N

Potabla w=ter rinse
Air dry
Backhoe carbon steel N

Decontaminaticn Steps

Physical r=moval
Non-phcisphate detergent wash
Potable wat=zr rinse

Air dry

W N
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Faramecer/Matrix

Equipment/Media

Dedicated

e

Fabrication

PCBs/Ccil Bucket Anger carbon steel N
Decortamination Steps
1. Physical removal
2. Non-phosphate detergent wash
3. Fotakle water rinse
4, Air dry
FCBs/S0il Scoop carbon steel N
Decontarination Steps
1. Fhysical removal
2. Non-phozsphate detergent wash
3. Potablie water rinse
4. Air dry
FCRs/5011 Sheovel ~arbon steel N
Decontamir~* >t Steps
1. Physical removal
2. Non-phisrhzate detergent wash
3. Potabls water rinse
4. Air dry
PCBs/Air Gi1llian Pumps. gh VOLs glass/filter Y
Decontamin~* .- n Zteps
1. Physi..! -moval
2. Non-g' .- =at2 detergent wash
Table 3, Analytical Summary, - wi1m5 the action levels, required
detection limits, analytical ms*% {-instrument references, and

the asscciated required data tvz:--

5.9 STANDARD OPERATING FROCEDUFE"

5.1 Sampling SOPs
The following sampling Stts w
this project. These are t:
procedures. which may be v=ro-
dependent upon site condit:
imposed by the procedure.
ultimate procedures emplov.:
associated with the final

zeneral Field Sampling Guid=:

CageTh

‘-rignation.

1.1 be implemented for

..2lly applicable

4 vr changed as required,
=3ulpment limitations
<21 instances, the
oo 1d be deocumented and
-t deliverables.

ines
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Zampling 1s the selection of a represzentative portion
»f a larger population, universe, or body. Through
z2xamination of a sample, the charszscteristics of the
larger body from which the ssample was drawn can be

inferred. In this manner, sampling can ke a valuable
tonl for determining the presence, type, and extent of
contamination by hazardous subzstancos in the

envirornment.

Thz primary objective of all sampling activities is to
characterize a waste site accurately so that its impact
an human health and the environment can be properly
evaluated. It 1s only through sampling and analysis
that site hazards can be measured and the job of
cleanup and restoration can be accomplished effectively
with minimal risk. The sampling itself must be
conducted so that every sample collected retains its
ocriginal physical form ard chemical composition. In
this way, sample integrity !5 insured, quality
assurance standards are maintainred, and the sample can
accurately represent the larg=r body of material under
investigation.

The extent to which valid inf+rences can be drawn from
a sample depends on the dezgre~ ta which the sampling

effort conforms to the pr.i-_.: =z objectives. For
example, as few as ne sang .o ooy urudUcr adequate,
teohnically valid data o !5 the project’s
objectives. Meeting the pr_ " = nobjectives requires
thorough planning of sampl. . «tivities, and
implementation of the most - v priate sampling and

analytical procedures.

Sample Storage, Preservati .. 1 Handling (#20032)
Samples should be coallectr . .2 eguipment and
oroc=dures appropriate . .z%r2ix, parameters and
campling cbjective., The - . .- .f the sample collected
must be sufficient to pert :r *'= analysis requested.
Samples must be stored in - .. L=r types of
containers and preserved L s Aapproprlate to tos
analysis to be perfoprmed

ALl szamples must be coolo. 0 from the time of
collection until analysig. L4 prTEvidallve JLncr
than ‘uo*lug iz oLl od, Lol L. wvative 1s generally
zdd2d after the sample is - 1 _.~_.ted, unless the sample
container has been pre-pr= 5' v=31 by the laboratory. If

necessary, the pH must be ainwasted to the appropriate
level and checked with pH pap=r in a manner which will
not contaminate the sample.

L]
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Quality Assurance/Quality Control Samples (#2005)

QA samples are uszd as an assessment tool tc determine if
environmental data meet the quality oriteria established for
a zpecific application. QAC samples are generally used to
establish intralabcratory or analyst-specific precision and
bias or to assess the performance of all or a portion of the
measurement system. The goal of including QA/QC samples
with any sampling or analytical event is to be able to
identify, measure and contragl the scurces of error that may
be introduced frcm the time of sample bottle preparation
through analysis.

Analytical results for these samples can be used to assess

accuracy as well as cross contamination. Accuracy refers to
the correctness of the concentration value and the ‘
gqualitative certainty that the analyte is present. It is a
combination of both bias {(systematic error) and precision
(random error). Bias is defined as the deviation of a
measured value frem a refersnce value or known spiked

amount, and is determined by calculating percent recovery.
Przcision 1s a mesasure of the closeness of agreement among
individual measurements. r=>1s12n 1is determined by
coefficient of variation cai:culations. .

-+
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Sampling Equipment Decontamination (#2006)

Removing or neutralizing : n-»sminants from equipment
ninimizes the likelihood Y ~mple cross contamination,
reduces or eliminates tran:t+r of contaminants to clean
ar=as, and prevents the m...:;. 2 F incompatible substances.
The first step, a 30ap ard wa+* v wash, removes all visible
particulate matter and resz.::11 sils and grease. This may
be preceded by a steam or ! :-r vressure water wash to
facilitate residuals remava. . The second step involves a
tap water rinse and a digt: 1. ! - lzionized water rinse to
remove the detergent. An « 1! rinse provides a low pH media

for trace metals removal and :5 included in the
decontamination process if -~=*3]1 samples are to be
collected. It is followed kv inother distilled/deionized
water rinse. If sample aralysis does not include metals,
the acid rinse step can b= mitted. Next, a high purity

solvent rinse is performed t.r trace organics removal if
organics are a concern at -'- site. Typical solvents used
for removal of organic cont-misants include acetone, hexane,
or water. Acetone 1is typi 1.!y chosen because it is an
excellent solvent, miscibl- :n water, and not a target

analyte on the Priority F-llutant List. If acetone is known
tc be a contaminant of con:>2rn at a given site or if Target
Compound List analysis (whi:h inzludes acetone) 1s to be
performed, another soclvent m= v 5= substituted. The solvent
must be allowed to evaporate ~:mpletely and then a final
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i ed water rinse i3 performed. This rirn
wves any residuaa d

r
@ al traces of the soclvent.

Co1l Sampling (#2012)

Scil samples may be collected using a variety of methods and
zquizment. The methods and squipment used are dependent on
the depth of the desired sample, the type of sample reguired

fdl:tuzLed vs. undisturkbed), and the soil type

Near-surface =o0ils may hbe easily =zampled using a cpade,

tr owel or sSCoop. sampling at groater depths may be

pe rLuzmﬁd using a nand zuger, continucus flight zuger, a

triep, a split-gspocn, =2r, 1if reguired, a backhoe.

\ .

Waste Pile Sampling (#2017

3tainless steel shovels, trowelz, or scoops should be used
to clear away 3urface materia! btefore samples are collected.
For depth samples, a decontamninated auger may be required
to advance the hole, then an~t>=r decontaminated auger used
for sample collection. For 2 sample core, thin-wall tube
zamplers or grain samplers may b= used. Near surfaces,

samples can be collected with a2 <-lean stalnless steel spoon
or trowel.

All samples collected, excw=i*t *fose for volatile organic
analysis, should be placed 1., 3 Teflon lined or stainless
steel pail and mixed thorc.-s v before transfer to
appropriate sample contair-:»

Sample Documentation
All sample documents will @ - spleted legibly and in ink.
Any corrections or revision s 111 kLe made by lining through
the original entry and ini‘.sll'~g the change. The

11

following sample documentyr . - wi be maintained:

Field Logbook

The field logbook is a dez. :v:; - ive notebook detsiling site
activities and observations - *that an accurate, factual
account of field procedures - .y te reconstructed. All
entries will be signed by ti= individuals making them.
Entries should include at . -:1st the following:

L

site name and project numbter

names of personnel on sit:

dates and times of all entriess

descriptions of all site ac-tivities, including site entry
and exit times

o 0 OO0



o noteworthy =2vents and discussions

o weather conditions

D site cobservations

> identification and description of samples and locations

o subcontractor information and names of on-site personnel

o dates and times of sample collections and chain of custody
information

o records of photographs

n site sketches

Field Data Sheets and Sample Labels

Field data sheets and corresponding sample labels are used
to identify samples and document field sampling conditions
and activities. Fleld data sheets should be completed at.
the time of sample rcollection and should include the
following information:

site name

samplers

sample location and sampl= number

date and time the sample w3s collected

type of sample collected

brief description of the 3ite .

weather parameters

analyses to be performed

csample container, preservati-n, and storage information

[e]

0000000 C0

ample labels will be secur=ilv 2ffixed to the sample
cntainer. They will clear:y identify the particular
ample, and should includs ': = following information:

[d]

[

U0

site name and project . .z -r

o date and time the sampl- “:: rollected

¢ sample preservation meti

0 analysis requested

o sampling location -

Q

Chain of Custody Record

A Chain of Custody Record w~::. 22 maintained from the time
of sample collection untii i1l deposition. Every transfer
of custody will be noted =:-.! ::2ned for and a copy of the
record will be kept be ea:. .:2lvidual who has signed it.
The Chain of Custody Recorsi -i .uld include at least the

following information:

o sample identification

o sample location

o sample collection date

o sample information, i.e.. matrix, number of bottles
collected, etc.

names and signatures of zamplers

(@]
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0 signatures of all individuals who have had custoedy of
the samples

¥hen samples are not under direct control of the individual
currently responsible for them, they will be stored in a
locked container which has been sealed with a Custody Seal.

Custody Seal

Custody Seals demonstrate that a sample container has not
heen opened or tampered with. The individual who has
custody of the samples will sign and date the seal and affix
it to the container in such a manner that it cannot be
cpened without breaking the seal.

5.3 Sample Handling and Shipment

Each of the sample bottles wil! be sealed and caps will be
secured with custody seals. ZSample bottles will be labeled
az described above. Sealed battles will be placed in the
appropriate transport containers and the containers will be
packed with an appropriate absorbent material such as
vermiculite. All sample ducuments will be affixed to the
underside of each transport o:xntainer lid. .The lid will be
sealed and custody seals will be affixed to the transport
container.

Regulations for packaging, ~arning/labeling, and shipping of
hazardrus materials and wor are promulgated by the ”.3.
r\- f 1», i IS R A . P . : :
zpartment of Transporta o ST A;L Coariiol O e .
Lrancport Las ud(ua T . s e Ao '__.--..

b : : . o ©o on= urrent edition of the

e = e s =y ~ [ - el - =

toooolation (IATA) Dangerous

R B ol Iby ql Air Tranoflx‘ 3
Joods Regulations, which «; . .13 to shipment and
transportatlon of hazardo: . ~yterials by air carrier.

Following current IATA rev_’a*1uns will ensure compliance
with U.S. DOT.

QUALITY ASSURANCE REQUIREMZNT:

The following QA reguiremer: - will be implemented on this
project:

Screening Data

Screening data is dats gen=rared by rapid, non-rigorous
methods of analysis, such =5 t=2st kits and direct-reading
instruments. Data indicate presence of compound or class
of compounds at an imprecise ~ancentration. Data do not
provide definitive analyte 'den*lfication or quantitation.
Data are indicated by colcr ©hanges or dial readings and

i
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are deocumented in field logbooks or on field sample data
sheets. Examples: GC analysis for PCBs; SPECTRACE XRF -

screening tor lead.
QA Deliverables for Screening Data

Zample Deocumentation
Instrument Calibration
Detection Limits

Confirmatory Data

Confirmatory data is data generated by rigorous analytical
methods, such as CLP methods. Data are analyte-specific,
with confirmation of analyte identity and/or concentration.

Instruments produce “raw data” such as chromatograms.
Calibration data for fiell instruments are available.
Instrumental analysis confirms both identity and

guantitation and generates Jdata sufficient to undergo

validation by National Functicnal Guidelines. Data are
found in field instrument printouts and laboratory data
packages. Data may be ger=rated in field or "fixed"

laboratories as long as QA "4 reqjuirements are met.
Confirmatory data is a sulz-t - f a larger data set

generated by less rigorcus s-th>ds. The rigorous data set
cenfirms presence and conc-utritions of compounds detected
by less stringent methods. Y.anuples: AA or ICP data under
EPA-approved methods; fies. ! ' ~ith confirmation by
laboratory GC/M3 under EFA o _roved methods.

@A Deliverables for Conti:r- v 1y Data

Sample Documentation
Chain of Custody Record:

Initial and Continuing I... . L. Jxillbration
Dotrotion Limitys

Toocwmii.atlon of Sample G 1t ution

Methed Blanks, Trip Blanks. +::.1:ate Blanks
Matrix Spikes or Duplicates

Performance Evaluation (FE. . mples (optional)

Pefinitive Data

Data are definitive when ar 1lytizcal error is determined.

%

1
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Precision, accuracy, and = -:ficient of variation are
determined for all samples. “rror determination may be
accomplished through the analvsis of eight replicate
samples. The same rigcorous 2analytical methods which
generate confirmatory data .- Zenerate definitive data,

providing confirmed analyte [ is:tity and quantitation with



gdditional weasures btaken o provide arror determinaticon.
Oata are documented in laboratory data packages. Example:
GC/MS analysis under EfA-approved methods with PE samples
and elight replicate analyses.

QA Deliverables for Definitive Data

Sample documentaticn

Chain of Custody BRecords

Initial and Continuing Instrument Calibration
Detection Limits

Documentation of Sample Quantitation

Method Blanks, Trip Blanks, Rin=sats Blanks

Matrix Spikes or Duplicates

Performance Evaluation (FPE) Samples (required)
Analytical Error (precision, accuracy, coefficient of
variaticn)

7.0 DATA VALIDATION

Data generated for this pro’=2ft will be validated as
follows:

Sereening Data

Screening data need only b= =viluated for calibration and
detection limits,

Confirmatory Data

Data generated under this A 30 Sampling Plan will be
evaluated accordingly with «.ir-priate criteria contained
in the Removal Program Dat=s V-lilation Procedures which
accompany OSWER Directive 84072 4-1.

)

The results of 10% of the z.x:l2s in the analytical data
packages should be evaluat=! ¢ r all of the elements listed
in Section 6.0 of the QA/QC “+«mpling Plan. The holding
times, blank contamination. -:.! letection capability will
be reviewed for all remain.:: s _-amples.

T

Definitive Data

Data generated under this A, %C Sampling Plan will be
evaluated accordingly with i ircpriate criteria contained
in Removal Program Data Val!istion Procedures which
accompany OSWER Directive #4:ivwn 4-1,

This objective, the most strinsent of all objectives,
requires that at least 10% =f the samples in the lab data

12



package be evaluated for all of the elements listed in
Section 8.0 of this QA/QC Sampling Plan. OFf the remaining
samples, holding times, blank contamination, precisicn,
accuracy, error Jdetermination, detection limits, and
confirmed identification will be reviewed. This objective
also reguires review of all elements for all samples 1in
each analyte category (i.e. VOA's and FCB's) in every
tenth data package received from an individual lab.

8.0 DELIVERABLES

The Ecology & Environment, Inc. Task Leader/Manager, RAGHU
NAZAM, will maintain contact with the EPA On-Scene
tnordinator/Remedial Project Manager, STEVE FARYAN, to
provide information regarding the technical and financial
progress of this projdect. This communication will begin when
the project 1s assigned. Activities under this project

will be documented and reported in the deliverables
described below.

Analytical Report

An analytical report will be prepared for samples analyczed
under this plan. Informatiorn regarding the analytical
methaods or procsdures employed, sample results, QA/QC
resalts, -shaln of custody documentation, laboratory .
correspondence, and raw data will be provided within this

Adaliverasble,

Data Feview

A review 2f the data generated under this plan will be
undertaken. The assessment of data acceptability or
nseshbility will be provided separately, or as part of the
analytical report.

Final Report

A (draft) final report will be prepared to correlate
available background informativn with data generated under
this sampling event and identify supportable conclusions
and recommendations which satisfy the objectives of this
sampling QA/QC plan.

Maps/Figures

The following illustrations will be provided:

Maps
13
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Figures
Drawings

PROJECT ORGANIZATION AND RESPONSIBILITIES

3.1 Personnel Information

The EPA On-Scene Coordinator/Remedizl Project Manager, STEVE
FARYAN, will provide overall direction tc the Ecology &
Environment, Inec. staff concerning project objectives,
sampling ne=eds, and scheadule.

The Ecology &% Environment, Inc. Task Leader/Manager, RAGHU
NAGAM, is the primary point of contact with the EPA On-Scene
Coordinator/Remedial Project Manager. The Task
Leader/Manager 1is responsible.for the development and
cumpletlon of the Sampling QA/QC Plan, project tesan

organizaticn, and supervision of all project tasks.
Tte Zeslogy % Environment, Inec. Site QC Coordinator, Dave
Hendrin, is responsible for ensuring field adherence to the
Zampling QA/QC Plan and recording any deviations. The 3it=
QC Zoordinator is also the primary contact with the
analytical laboratory.
The folleowing perscnnel will also work on this project:
Naws fesponsibility
DiVH Hendrin QC coordinator
Mary Jane Ripp QA/RC Cowrdinator
3.2 Laboratary Infermation
Tha following lshuratories Wwill Le providing the followi:
1 _tl},‘__;
T av Name,/Location vabk Type Farameters
2@ Mortun Jrove, IL Total & TCLP metals, PCBd
QAL/Lisle, IL Total & TCLP metals, PCBs
JATL3CO/Long Grove,IL Lead and PCBS

SCHEDULE OF ACTIVITIES

Proposed Schedule of Work

14



Activity 2tart Date End Date

sampling 11/01/94 02/25/95
mobilization 11/01/94 11,/05/34
demobilization 05/25/85 05/39/495

11.0 ATTACHMENTS

The ¥ollowing are attachments *o this Sampling QA/QC Plan:
Site Loucation Map
Grid Sample Location Map
E & E S0P’ s
XRF - SOF's
ENSYS - S0P 's
Target Analyte List - Inorganics
Target Compound List - Festicides/PCBs



Standard Ccragp
Figure 1 - Site Location Map
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Standard Scrap
Figure 2 - Crid sample location map
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INORGANIC TARGET ANALYTE LIST (TAL)

'=stectiorn Limit

Analyte rug/L -- water (1))
Aluminum 200
Antimony Ry
Arsenic 10
Barium 200
Beryllicm _ 3
Cadminm S
Caloium 5000
Chromilam 10
Cckalt 50
Copper 25
Iron 100
Lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Seleninm 5
Silver 10
Sodinm 5000
Thallium 10
Vanadium 50
Zinw ' 20
Cyanide 14

1y Sadiment detection limit 130x water (ug/kg soil/sediment).

HFaged on the Contract Laboratr:ry Program Statement of Worl,
ILMSz.1 (9/31).



TARGET ZOMPCUND LIST (TCL) AND
QUANTITATION LIMITS Q1) (1)

Quantitation Limits(2Z)
Water Low 50il/8ediment(3)

Pegticides,/PTEs ' CAS Number g/ L ng/ke
38 alpha-BHC 319-34-6 G.05 1.7
43 beta-RHC 319-85-7 0.08 1.7
100, delta-BHC 319-36-3 N.03 1.7
101, gamma-BHC (Lindane) 58-849-3 0.05 1.7
152, Heptaclecr 76-44-3 0.05 1.7
103, Aldrin 308-00-2 0.035 1.7
104, Hoeptachlor epoxide 1024-57-3 D.09%5 1.7
105, Erndosulfan 1 253-93-3 n.05 1.7
1086 Dieidrin E0-57-1 0.10 3.2
107. 4,4 -0DE 72-55-13 0.10 3.3
103 Endrin 72-20-8 0.10 3.3
109, Endesulfan I1 35213-65-9 0.10 3.3
110, 4,4 -DDD 72-54-8 0.10 3.3
111, Endosulfan salfate 1031-07-3 0.10 3.3
112. 4,4 -DDT 50-29-3 0.10 3.3
113, Methoxychlor 72-43-5 0.50 17.0
114, Endrin ketone 53494-70-5 0.10 3.3
115, Endrin aldehyde 7421-3€-3 D.10 3.3
116. alpha-Chlordane 5103-71-9 0.5 1.7
117. gamma-Chlordane 5103-74-2 0.5 1.7
118, Toxaphene 8001-35-2 1.0 170.0
119. Aroclor-1018 12874-11-2 n.5 33.0
1200, Arocleor-1221 11104-23-2 0.5 33.0
121, Arnclor-1232 11141-1i2-5 0.5 87.0
122 Aroclor-1242 - 534839-21-4 0.5 23.0
123, Aroclor-1248 126872-23-4 0.5 33.0
124 . Aroclor-1254 11097-£3-1 1.0 33.0
125, Aroclor-1260 110398-82-5 1.0 23.0
(1) Specific quantitation limits are highly matrix

dependent. The quantitation !imits listed herein are
provided for guidance and may nct 3lways be achievable.

{2) Quantitation limits listed for =30il/sediment are based
on wet weight. The guantitation limits calculated by
the laboratory for socil/sediment on dry weight basis
will be higher.

(3) Medium Soil/Sediment Quantitation Limits (QL) for
Pesticides/PCB TCL compounds ars 15 times the
individual Low S0nil/Sediment QL.

Based on the Contract Laboratory Program Statement of Work,
OLMO1.B (6/31).
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Table 1. Field Sampling Summary

Remedial Unit: waste pile

Date: 11/02/93%

Program Area: Removal

Page: 1

Sampling Objective: Identification of hot spots

Backgrnd Screening Confirm Trip Field Rinsate Sample PE Total
Matrix Parameter Samples Samples Samples Blanks Blanks Blanks Replicates Samples Samples
Soil Heavy Metal 1 10 1 1 1 1 0 0 15

Content
Soil Pesticides/PCBs 0 0 10 1 1 1 0 0 13



Table 1. Field Sampling Summary

Remedial Unit: storage areas Date: 11/02/94
Program Area: Removal Page: 2
Sampling Objective: Extent of contamination

Backgrnd Screening Confirm Trip Field Rinsate Sample PE Total
Matrix Parameter Samples Samples Samples Blanke Blanks Blanks Replicates Samples Samples

Soil Metals 0 0 300 30 30 30 ] 0 390




Table 2. Sampling Requirements Summnary
Date: 11/02/94

Page: 1

Sample Sample
Contalner Sample Holding

Remedial Unit Program Area/Sampling Object Matrix Par ameter (Number) Preservation Time

storage areas Removal /Extent of contamination So1l Metals 4 oz glass NA 6 months
bottle

waste pile Removal/Identification of hot spots Soil Heavy Metal 4 oz glass NA 6 months

Content bottle

waste pile Removal /Identification of hot spots Soil Pesticides/PCBs 4 oz glass NA 7/40 days
bottle

Site Air Monitoring/Personal Exposure Air PCB8/lead Hopcolite Tube

Filter NA 7/60 days



Remedial Unit

Table 3. Analytical Summary

Program Area/Sampling Object Matrix

Date:
Page:

Analytaical
Method/
Instrument

11/02/94

1

Required
Data
Type

storage areas

waste pile

waste pile

Site

Removal/Identification of hot spots Soil

Removal/Identification of hot spots Socil

Monitoring/Personal Exposure Air

Required

Action Detection
Parameter Level Limit
Metals 10 ppm See attached
Heavy Metal 500 PPM, Analyte
Content 10 PPM specific
Pesticides/PCBs 10 PPM See attached
Metales 10 mg/m3 Analyte
PCBs 0.05 mg/m3 Specif.

SW-846, Method sS/C
8080

Gas s/C
Chromat ography

, SW-846,

METHOD 6010

SW-846, Method S/C

8080

OSHA 1ID 121 or Equiv.

NTOSH 5503

or Equiv.




DATA QUALITY OBJECTIVES SUMMARY (So1l and Water

Remedial Unit: waste pile

Program Area/Sampling Objective: Removal/ldentification of hot spots
Required Data Quality Type: S/C

Parameter: Pesticides/PCBs Matrix: Soil

Sampling Design

Approach: random Number of Samples: 10
Sampling Location, Depths and Areas: at grid nodes of 5 feet intervals
Compositing Scheme: 10 - 15 point compositing will be done

Number of Background Samples: 0

Background Sampling Locations: local

Sampling and Analytical Information

Matrices)

Sample Container Type, Volume (number per location): 4 oz glass bottle

Sample Preservation: NA Sample Holding Time: 7/40 days
Analytical Method/Instrument: SW-846, Method 8080 (C)

Action Level: 10 PPM (C) Detection Limit: See attached
Analytical Error Calculations Required? N

Number of Trip Blanks: 1 Number of Rinsate Blanks: 1

Number of Field Blanks: 1 Number of PE Samples: 0

Number of Replicates/Matrix Spikes: ]

QA Deliverables for Screening Data

1. Sample Documentation
Instrument Calibration Records
3. Detection Limits Records

L)

QA Deliverables for Contirmatory Data

Sample Documentation, including Chain of Custody Records
Initial and Continuing Instrument Calibration Records
Detection Limit Records

Documentation of Sample Quantitation

Documentation of Results of Matrix Spikes or Duplicates
Documentation of PE Samples (optional)

N AN e W

Documentation of Results of QA//QA Sample: Method Blanks, Trip Blanks, Rinsate Blanks



DATA QUALITY OBJECTIVES SUMMARY (Soil and Water Matrices)

Remedial Unit: waste pile

Program Area/Sampling Objective: Removal/Identification of hot spots
Required Data Quality Type: S/C

Parameter: Heavy Metal Content Matrix: Soil

Sampling Design
Approach: Systematic Grid Number of Samples: 10
Sampling Location, Depths and Areas: GRID NODES POINT AND AT 1 FOOT INTERVALS.
Compositing Scheme:
Number of Background Samples: 1
Background Sampling Locations: LOCAL BALL PARK ON S5TH STREET.

Sampling and Analytical Information

Sample Container Type, Volume (number per location): 4 oz glass bottle

Sample Preservation: NA Sample Holding Time: 6 months

Analytical Method/Instrument: Gas Chromatography (S), SW-846, METHOD 6010 (C)

Action Level: 500 PPM (3}, 10 PPM (C) Detection Limit: Analyte specific
Analytical Error Calculations Required? N

Number of Trip Blanke: 1 Number of Rinsate Blanks: 1

Number of Field Blanks: 1 Number of PE Samples: 0

Number of Replicates/Matrix Spikes: 0

QA Deliverables for Screening Data

=

Sample Documentation
2. Instrument Calibration Records
3. Detection Limits Records

QA Deliverables for Confirmatory Data

Sample Documentation, including Chain of Custody Records

Initial and Continuing Instrument Calibration Records

Detection Limit Records

Documentation of Sample Quantitation

Documentation of Results of QA//QA Sample: Method Blanks, Trip Blanks, Rinsate Blanks
Documentation of Results of Matrix Spikes or Duplicates

Documentation of PE Samples (optional)

NN e W




Remedial Unit: st
Program Area/Samp
Required Data Qua
Parameter: Metals

Approach: Systema
Sampling Location

Compositing Scheme:

DATA QUALITY OBJECTIVES SUMMARY ({(Soil and Water Matrices)

orage areas
ling Objective: Removal/Extent of contamination
lity Type: S/C

Matrix: Soil

Sampling Design

tic Random Numbher of Samples: 300
, Depths and Areas: sample locations based on a 25 feet by 25 feet grid (A thru ..., and 1 thru
will be collected from 0 - 1 foot interval, 1 - 2 feet 1interval, and 2

before excavation. After excavation, confirmation sampling will be done by taking five
samples within each grid (one from each corner and one from center) and compositing it for

analysis in E & E warehouse.

north west corner of the site. Grids will be labelled A thru X going south and 1 thru 15
going east. Each point on the grid will be field screened for PCBs and lead. The
Confirmation sampling will be done by collecting five samples from each grid area and

compositing them for analysis in E & E warehouse (one sample from each corner and from the

center). Duplicates of these five individual samples will be kept on site for future
analysis if needed.

Number of Background Samples: 0

Background Sampli

Sample Containex
Sample Preservat.
Analytical Method
Action Level: 10
Analytical Error
Number of Trip Bl
Number of Field B
Number of Replica

ng Locations: not applicabkle

Sampling and Analytical Information

Type. Volume tnumber per loucatich . 4 0z glass bottle

on: NhA Sample Holding Time: b months
JInstrument . 5wW-846. Method 8uBu iC)

ppm {(C) Detection Laimit: See attached
Calculatione Required? N

anks: 30 Number of Rinsate Blanks: 30

lanks: 30 Number of PE Samples: 0

tes/Matrix Spikes: 0

QA Deliverables for Screening Data

ibration Records
ts Records

QA Deliverables for Confirmatory Data '

Sample Documentation, including Chain ot Custody Records
Initial and Continuing Instrument Calibration Records

of Sample Quantitation
of Results of QA//QA Sample: Method Blanks, Trip Blanks, Rinsate Blanks
of Results of Matrix Spikes or Duplicates

1. Sample Documentation

2. Instrument Cal

3, Detection Limi

1.

2.

3. Detection Limit Records
4. Documentation

5. Documentation

6. Documentation

7. Documentation

of PE Samples (opticnal)

The purpose of this sampling event 1e to determine the extent of contamination so that the
volume of contaminated soil on site can be estimated. The begining of the grid will be the
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None of the information contained in this Bcology and Environment,
Inc. (E & E) publication is to be construed as granting any right, by
implication or othervise, for the manufacture, sale, or use in connec-
tion vith any method, apparatus, or product covered by letters patent,
nor as ensuring anyone against liability for infringement of letters
patent.

Anyone vishing to use this B & E publication should first seek
permission of the company. Every effort has been made by E & E to
ensure the accuracy and reliabjility of the data contained in the
document; hovever, the company makes no representation, varranty, or
guarantee in connection vith this E & E publication and hereby expressly
disclaims any liability or responsibility for loss or damage resulting
from its use; for any violation of any Pederal, State, or municipal
regulation vith vhich this E & E publication may conflict; or for the
infringement of any patent resulting from the use of the E & E
publication.
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Tidle: SOP-High Volume Alr Sampling

Category:  GENTECH 4.10

1 INTRODUCTION

The Field Investigation Team (FIT) is organized to investigate and
evaluate potential contaminant releases from uncontrolled hazardous
vaste sites for the U.S. Environmental Protection Agency (EPA). To
obtain a more complete site characterization or to determine potential
health impacts to local inhabitants from possible contaminants in the
air, the FIT conducts air monitoring programs. The FIT develops high-
volume (hi-vol) air sampling netvorks, using the hi-vol sampler, a
particle filtration instrument that collects total suspended particu-
lates (TSP). TSP determinations involve gravimetric analysis to derive
the mass concentration of suspended particulate in ug/m3. After gravi-
metric analysis the filters can be submitted for a complete chemical
analysis if desired. The sampling procedures and methodologies used by
the PIT vill be in accordance vith the Code of Federal Regulations, 40
CFR Part 58, Ambient Air Quality Surveillance, July 1, 1986 (see
Appendix A) and the EPA Quallty Assurance Bandbook for Air Pollution
Measurement Systems (1985).

2 PURPOSE

This document establishes Standard Operating Procedures for FIT
field operations vith respect to program development, collection, and
handling of hi-vol samples from designated hazardous vaste sites. This
SOP serves as a reference for field samplers and provides guidance vith
respect to policies formulated by the Environmentai Services Division
(ESD) of EPA and the FIT in Region VIII, and it includes a series of
appendices describing sampling program development, sampling procedures,
and handling of samples.

3 SCOPE

The procedures outlined in this SOP are applicable to all FIT
personnel participating in the collection of hi-vol samples from
hazardous vaste sites. The folloving sections describe various phases
of sampling activity.

4 SAMPLING PROGRAM ORGANIZATION
4.1 COORDINATING INSTRUCTIONS

It is critical that all sampling activities be planned vell in
advance s0 that the sampling can be coordinated betveen the different
parties involved. Table 4-1 lists the various steps involved vith each
sampling activity and the person responsible for coordination. All air-
saspling plans must be submitted to ESD at least 3 veeks before field
sampling begins.

recycled paper ecology apd envicpnmett
T e £02209:
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Table 4-1. Coordination of Sampling Activities

13.
14.

15.
16.
17.
18.
19.

20.
21.

22.

23.

Activity

RPO issues TDD to FIT RPNM.

RPM selects FIT PO and discusses initial project requirements vith
him/her.

FIT PO enters TDD in TDD Master Log, opens TDD Master File.

FIT PO discusses project vith EPA PO.

FIT PO develops sample plan.

FIT PO submits sample study plan to RPO for reviev.

FIT PO makes any necessary changes in sample plan folloving RPO’s
reviev.

FIT PO coordinates vith ESD for any required EPA lab support.

RPO assigns any required contractor lab support and a case number.
FIT PO discusses equipment needs vith FIT equipment officer.

FIT PO coordinates field preparations, including equipment
preparations and travel arrangements.

EPA PO coordinates wvith governmental and private parties regarding
access and scheduling. The FIT PO vill usually assist the EPA PO
in making landowvner contacts to gain permission to install
samplers and gain pover. In many cases, local agencies such as
the county health department vill assist vith these contacts.

FIT samples site.

FIT transmits samples to appropriate lab facilities for analysis,
in accordance vith RPO’s instructions.

FIT PO submits sampling activities report, docunenting field
activities to RPO.

Lab analyzes samples and forvards data to RPO.

RPO transmits data to FIT PO.

RPO issues TDD for development of final interpretive report based
on analysis of data.

FIT PO prepares final interpretive report.

FIT PO submits final interpretive report to RPO.

FIT PO completes the folloving documents:

a. Acknovledgment of Completion for TDD

b. Contractor Performance Evaluation (in conjunction with RPO)
¢. Project Expense Fora

FIT PO ensures that copies of all sampling-related papervork are
present in TDD file (traffic reports, custody forms, lab request,
logbook, airbills, etc.).

FIT PO closes out TDD in Master Log.

Legend: FIT--Field Investigation Team

EPA--Environmsental Protection Agency
ESD--Environmental Services Division
PO--Project Officer

RPM--Regional Project Manager
RPO--Regional Project Officer
TDD-~Technical Directive Document

2
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Tite: SOP-Bigh Volume Air Sampling

4.2 SAMPLING STRATEGY
4.2.1 Location of Sites

Hazardous substance sites are normally sampled either to support
enforcement actions or to further characterize a site for remedial vork.
In addition, hi-vol air sampling can be used to determine if the migra-
tion of contaminated suspended particulate matter exists and poses an
imminent health threat to local populations. Air monitoring programs
can also provide data to support contamination-related health studies,
from vhich correlations may be made betveen observed health effects and
observed air quality exposures. JIdeally, the strategy involved vith
these types of sampling efforts requires the location of sampling sites
in areas vhere the prevailing local wvinds vill most likely carry the
highest concentration of particulate matter from the site to the hi-vol
units. Samplers should be located both upvind and dovnvind of the
sampling site. The difference betveen the dowvnvind and upwvind concen-
trations gives the contribution of particulates from the site to the
overall particulate concentration. This siting is inherently biased,
and routine random-siting techniques are not used. Air sampling should
not be attempted if there is snov covering the ground or if the soil is
saturated from heavy rain.

4.2.2 Number of Samples

The number of samples to be collected is determined by a number of
factors, including the amount of time and financial support provided for
the study. An optimum design for the purpose of statistical data analy-
sis would include at least 10 sampling days. Ten replicates at each
sample site, including background, enables the investigator to meet the
assumptions of a student’s t-test. A t-test is recommended to compare
samples collected at dowvnvind versus background sites. An explanation
of th: snalytical procedure can be found in an introductory statistics
text book.

4.3 VORK PLAN DEVELOPMENT

4.3.1 Sampling Plan

A sampling plan describes the purpose and goals of a field investi-
gation and provides details of methodologies and safety procedures to be
used.

Because the data generated from analysis of samples often provide a
crucial portion of the evidence used in subsequent litigation and may
further be used in the development of appropriate remedial action
alternatives, the design of the sampling program must ensure that the
samples obtained vill meet the goals of the investigation. Careful
selection of sampling locations and methods also helps reduce the costs
of labor and analytical support. .

An example of a sampling plan for hi-vol air sampling can be found
in Appendix B. Though the sampling plan is & formal document that

F022097?
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should be brief and concise, the exact organization is flexible; but it
should alvays contain the basic elements presented in Table 4-2.

4.3.2 Safety Plan

An unabridged safety plan should alvays be completed for any hi-vol

air sampling program.

4.4 SAMPLING EQUIPMENT LIST

A list of equipment normally required for a hi-vol sampling progranm

is presented in Table 4-3.
4.5 FIELD OPERATIONS

4.5.1 Siting

4.5.1.1 Reconnaissance activities

Before developing a sampling plan, schedule a site reconnaissance
trip to facilitate hi-vol siting. If this cannot be accommodated, 1 or
2 days must be scheduled for siting activities as part of, but before,
the actual sampling program begins. These activities can become time
consuming and sometimes difficult. HBi-vol sampling usually does not
take place on a hazardous vaste site, but on adjacent property. Vind
rose data for the area to be sampled must be obtained from the Regional
ESD--Air Quality Assurance (QA) Laboratory, the National Veather Ser-

vice, or other local veather stations (such as at airports) in the study

area. General siting location areas can be determined from the vind
direction patterns and a topographic map.

4.5.1.2 Access to electrical pover

Pinal confirmation of the sampling locations depends on several
factors. The most important factor is the availability of electrical
pover to operate the hi-vols. Portable generators should be used only
as a last resort. In some cases, the most desirable sampling locations
cannot be used due to lack of access to a pover source. Landowners in
the chosen area must be approached, and permission must be requested to
erect the hi-vol in a strategic location on their property and to use
their slectric pover to operate the sampler.
to offer reasonable compensation to the landowvner for any electricity
used. Care must be taken not to locate the hi-vols too close to resi-
dences because the continuous noise of operation may be annoying.
Excessive extension-cord lengths must also be avoided so that electrical
resistance in the vire does not become a problen.

4.5.1.3 Security considerations

The FIT has authorization

A secure location is needed to minimize the potential for tampering
or vandalisa. Fencing may be an appropriate deterrent in situations
vhere children are present. Other factors to consider during siting

include future activity on or around the site.

Construction or remedial

activities may disrupt the sampling procedure and result in an unrepre-

sentative sample.

£022097
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Table 4-2. Basic Organization of a Sampling Plan

Title Page

Introduction

Objectives

Site description

FPield procedures

a. Concept of operations
b. Sampling locations

¢. Coordination

d. Field safety

e. Project schedule

f. Personnel requirements
g. Control of contaminated materials
Logistics

Quality control

a. Sample methods

b. Chain of custody
Sampling report

. ecrolopy and enviennment

rec
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) Tiie: SOP-Bigh Volume Alr Sampling
g Category: GENTECH 4.10 Revised: reptelnber 1987
Table 4-3. Sampling Equipment List
1. High-volume (hi-vol) units--Field Investigation Team (FIT) has

acquired some different models; the GMV equipped wvith a Lirz 310
flov controller, timer assembly, elapsed time indicator, and
Dickson Flov recorder are the preferred units for FIT use.

2. Spare hi-vol parts or extra hi-vol units--parts cannibalized from
less functional units not presently in field use. These are
important and include timers, flov recorders, motors, sampling
heads, etc.

3. Angle-iron legs wvith bolts.

4. Extra motor brushes.

5. Fuses--8 amp.

6. Extra pen cartridges for flowv recorder.

7. Flov recorder charts.

8. GMV cartridge filter holder assembly--one per unit plus one extra.

9. Filters.

10. EPA Data Records.
11. EPA envelopes.
12. Clasp envelopes (10 in. by 13 in.).
13. o0fficial Logbook and field forms.
14. Inhalable particulate sampling head--if required.
15. Calibration kit.
a. Variable resistance or single point orifice calibration unit
vith faceplate and calibration graph.
b. Dwvyer slack tube wvater manometer.
c. Rotometer--optional.
d. Extra filters for calibration use.
16. Extension cords--FIT has 500-ft cords.
17. Padlocks.
18. Stepladder.
19. Sledgehammers--8 1lb.
20. Level.
21. Generator and gasoline cans, if required.
22. Tape--electrical and fiber.
23. Toolkit--vise grips, screvdrivers, hacksav, electric drill and
bits, crescent wrench, needlenose pliers, and snips.
24. Shovel.
25. Fencing and T-posts.
26. Vire.
27. Knife.
28. Flagging tape.
29. Pive-gal. vater jug.
30. Vhite cotton gloves.
31. Camera and fils.
32. Heavy-duty plastic bags (12 in. by 20 in.).
33. Plastic garbage bags.
34. Paper tovels.
35. EPA custody seals.
(Continued)
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Table 4-3. Sampling Equipwent List (Continued)

36. Vrist chronograph.
37. Hand calculator.
38. Thermoluminescent Device badge.
39. Air purifying respirators vith dust cartridges.
40. PField clothing--level D.
41. Meteorological Station
a. Vood shelter vith legs.
b. Meteorograph vith chartpaper, D-cell batteries, and cord.
¢. Vind speed/direction recorder, chart paper, cord, and gpare
fuses.
d. Vindspeed/direction vane assembly, 1/2-in. pipe, and angle-iron
mounting bracket vith extension.
e. Rope and vire.
f. T-posts--for anchoring shelter.
g. Compass.
h. Mercury thermometer.
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4.5.1.4 Background samples

In addition to the siting of hi-vol units adjacent to the study
area, a unit must be designated to collect background samples. Because
it is used for comparison vith concentrations in samples from the hazar-
dous vaste site, great care is exercised in the selection of the back-
ground sampling location. This unit should be located upwind from the
contaminant source. The background sample is representative of condi-
tions existing on the site before hazardous waste vas deposited. For
sdditiondl siting criteria and requirements, refer to Appendix A in this
report (40 CFR Part 58, Appendix E, "Probe Siting Criteria for Ambient
Air Quality Monitoring").

4.5.2 Equipment Preparation

Before deploying any hi-vol unit in the field, the FIT should
complete operational and calibration checks to ensure that it is fully
functional. The hi-vol should be equipped vith a motor/blover, flow
controller, elapsed time indicator, programmable timer, and flow
recorder. Minimally, a vorking motor/blover unit and flov recorder are
required. Timing and on-off operation can be done manually if neces-
safy. The motor/blover and the flowv recorder should be checked as
follovs:

o The motor/blover unit should be removed and inspected. All
vires should be properly connected. Motor brushes last for
400-500 hours of operation. They should be replaced wvhen their
viability is questionable or if the unit vill be required to
operate for over 400 hours. Be sure to seat the brushes prop-
erly vhen they are changed. Run the hi-vol at one-half voltage
for about 20 minutes. A motor that is knovn or suspected to be
broken should be discarded; it is essentially a disposable item.
The thread fittings betveen the filter hood and motor/blover
unit should be inspected for tightness, crossthreading, and
leaks. Improper connections will cause inaccurate or variable
flov readings. All black rubber faceplate gaskets on the filter
holder faceplates should be inspected for vear and compressi-
bility. A thin, hard, compressed gasket should be replaced
because a good seal on the filter cannot be obtained vith a
gasket in this condition.

o The flov recorder hoses should be checked for deterioration.
The recorder should be plugged in to make certain it vorks. The
pen and arm assembly must be functional; spares can be obtained.
All nuts, screvs, and latches should be tightened. The unit
should be plugged in and run for a vhile to detect the develop-
aent of any problems.

o For other routine maintenance and specific preparations proce-
dures, see the Sierra Instruments Operators Manual.
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4.5.3 Sampler Installation

After determining the proper sampling location, drive four angle-
iron legs into the ground; then attach the hi-vol unit with 5/16-inch
beclts and level it. Hole drilling may be required. The pover connec-
tions should be inside the housing. The hi-vol filter must be posi-
tioned at least 2 meters above ground.

4.5.4 Calibration

For a detailed discussion of calibration procedures for the
particular hi-vol unit being used, refer to the Sierra Instruments
Operators Manual, EPA Region VIII Policy (Max 1983), and EPA Qualit
Assurance Handbook, Section 2.2. . Here is a synopsis of the
calibration procedure used by the FPIT.

0 The variable resistance calibration unit should be installed on
the sampler head by tightening the vingnuts.

0 A slack tube manometer is connected to the orifice pressure tap
and zeroed. Instructions for the use of the Dwyer slack tube
manometer are in the calibration kit.

o The flov controller must be bypassed during calibration by dis-
connecting it and running pover directly to the motor/blover
unit. The flov recorder must also be plugged in.

0 Turn the hi-vol sampler on and vait approximately 5 minutes for
the brushes to seat and for temperature equilibrium to be
achieved.

© Turn the resistance knob on the orifice unit until the desired
manometer reading in inches B,0 is obtained for 60 cfm. The
manometer readings on both sides should be added to obtain the
reading. The calibration curve, provided by the EPA-ESD Quality
Assurance Laboratory, is used to determine the manometer reading
(inches of H_.O that corresponds to 60 cfm). Other calibration
points typically used are 50, 30, and 20 cfnm.

0 Once the reading is exacét, let the unit run for a fev minutes to
be sure the flov has stabilized.

0 Zero the flov recorder. Gently blov into the pressure tube to
be sure the pen rests on zero after descending across the chart.
Install a clean chart and connect the tube to the pressure tap
on the motor/blover unit. The pen should rise corresponding to
the flov rate because the flov recorder is being calibrated, not
the flov controller. The flov recorder is used as a relative
indicator of constant flov over the sampling period and will
usually not correspond to the correct calibration flov rate.
After a brief stabilization period (3-5 minutes), check the
manoseter reading to be sure it is correct, and manipulate the
flov recorder vith a screvdriver in the center slot in a clock-
vise direction to drav a line on the chart corresponding to the
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desired flov rate. Label with date, time, flov rate, EPA unit
ID, and initials. This is the official calibration record.
After each calibrated flov rate is obtained, disconnect the
vater manometer from the orifice pressure tap and attach it to
the motor/blover unit tap. Obtain a reading and record it as a
check for future reference.

o Repeat the above procedure for all desired flov rates on the
sane flov recorder chart.

0 Turn off the hi-vol unit and remove the orifice calibration
unit. Instzll a nev calibration filter and flov recorder chart
and reattach the orifice unit.

o Reconnect the flov controller and all the other accessories on
the hi-vol.

o To calibrate the flov controller, turn on the hi-vol timer
svitch, let the unit stabilize, and adjust the orifice unit vide
open.

o0 Trim the calibration qbt in the flov controller (see instruction
manual) so that the exact reading is obtained on the flow
recorder chart as the reading made on the calibration chart for
40 cfm. In conjunction vith this, the vater manometer can be
hooked up to the meter unit pressure tap. As a check, the same
reading should be obtained on the vater manometer for 40 cfm as
obtained during the preceding calibration procedures if the flow
controller is calibrated properly. _

o The hi-vol should nov be calibrated to 40 cfm, and it is ready
for operation.

4.5.5 Sample Period

The sample period, project duration, and sampling days should be
determined in advance in consultation vith the EPA project officer (PO)
and the ESD Air QA Lab personnel. Most hi-vol sampling is done for a
continuous 24-hour period. The longest possible project duration vill
be beneficial to obtain a representative sample group. Variable veather
conditions are an important factor to consider.

4.5.6 FPilter Installation and Change

Filter numbers should be documented on the EPA data cards before
installation on the hi-vol. Be sure to vear surgical gloves during all
other sampling activities. Put a filter, number-side dowvn, on the
stainless steel screen of a filter cartridge assembly, assemble the
cartridge, and snap on the cover. This assembly should be done in the
FIT vehicle vith the vindovs rolled up. Attach the filter cartridge to
the hi-vol head by tightening the vingnuts. Take off the snap-on metal
cover and close and padlock the shelter hood. Vhen changing filters,
use clean hands and fold the exposed filter lengthvise so that only the
particulate surfaces are touching. Do not introduce any extraneous

10
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contanination or particulate matter to the filter, and be careful not to
loosen any sample. Immediately put the filter into an EPA Data Record
folder, be sure all documentation is complete, and store in a dated EPA
envelope.

The filter material typically used for collection of TSP is fiber-
glass, vhich is non-hygroscopic and, consequently, easy to desiccate to
a constant veight prior to sampling. If the filters vill be submitted
for analysis of heavy metal concentration in the TSP, cellulose filters
should be used. Cellulose does not contain heavy metals that wvill con-
taminate the field blank; hovever, it is difficult to dry the cellulose
ester to constant veight. This problem can be overcome by placing the
filters in a constant temperature and relative humidity environment for
veighing. :

4.5.7 Meteorological Station

The FIT has meteorological (MET) stations that are ideally suited
and required for a hi-vol air-sampling project. Corresponding meteoro-
logical data must be knowvn to obtain corrected flov calculations and to
correlate environmental conditions to samples. The siting criteria, as
discussed in the EPA Quality Assurance Handbook, Volume 4 (1985), should
be referenced before setting the MET station on-site. Included vith the
MET equipment are complete operating instructions, vhich should be
studied to obtain familiarity with the use of all the equipment before
going into the field. All equipment must be calibrasted per the instruc-
tion manuals. The charts generated by the meteorograph and the vind
speed/direction records should be checked daily and changed if necessary
(the meteorograph should be run vith the 1-day gear in place). The
time, the date, and the sampler’s initials should be recorded on the
charts daily.

4.6 QUALITY ASSURANCE

In order for air monitoring data to be useful, they must be of
acceptable quality. The dissemination of poor quality data can lead to
incorrect decisions vith regard to environmental standards and regula-
tory actions. The essentials of complete QA program are described in
deénil in the EPA Quality Assurance Handbook (1985), Vol. 2, Sections
2.0 and 2.2.

4.6.1 Filter Preparation

Por QA purposes, the BSD Air QA Lab vill prepare any filters
necessary for all FIT sampling projects. The filters vill be equili-
brated, marked, veighed, and packaged properly for convenient field use.
After completing the sampling program, the exposed filters and flov
rates for each sample vill be submitted to the QA Lab, vhere the final
veighing and TSP determinations vill be conducted. All unused filters
should also be returned to the lab.

11
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4.6.2 Chain of Custody

Chain of custody (COC) procedures for ambient air samples are
related in detail in the EPA Quality Assurance Handbook (1985), Vol. 2,
Section 2.0.6, pp. 1-11. All PIT samplers must use these COC procedures
and are urged to become familiar vith this handbook section. All fil-
ters must be accounted for and archived by the FIT personnel.

4.6.3 Documentation

Rigorous maintenance of all documentation as the field program
progresses is essential for legal purposes and for ensuring data
reliability. The operator vho starts the sampler is responsible for
recording the following information:

o Filter number.

o Station designation, location, and address.

o EPA Sampler ID number.

0 Starting time.

o Chart installation and starting time.

0 Initial flov recorder and manometer measurements.

o Summary of conditions that may affect sampling.

The operator vho removes the sample is responsible for recording
the folloving information:

0 Stop time and elapsed time (if available).
) final flov rate and volume (must be calculated).
o Date and initials.
© Remove all charts, date, and initial.
0 Summary of existing conditions.
Most of this information is recorded on the EPA hi-vol data record.

All calibrations should be recorded. An official log book should
be kept daily for all project-related information.

4.6.4 Blank Samples

Normally, vhen the ESD Air QA Ladb prepares the filters required for
8 FIT project, a sufficient number of extra filters will be veighed and
included to be used as field blanks. These filters vill be carried into
the field daily in the filter folders designated for each sampling site.
The filters are never removed from their folders. At the end of the

12
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project, the number of blanks deemed appropriate (usually at least two)
vill be prepared from these extra filters and submitted with the actual
samples.

4.6.5 Precision and Accuracy

An important requirement of the QA program for any FIT hi-vol TSP
monitoring project is the assessment of precision and accuracy of
reported monitoring data. These activities are described in the EPA
Quality Assurance Handbook (1985), Vol. 2, Sections 2.0.8, 2.2.8, and
2.7.9. The assessment of precision requires collocating tvo hi-vol
samplers, and the assessment of accuracy requires periodic flov audits.
The FIT PO must be avare of these activities in preparing the sample
plan, in evaluating siting, and in scheduling the field progran.

4.7 CALCULATIONS

All calculations necessary to obtain the proper data required for a
hi-vol program and TSP analysis are outlined in the EPA Region VIII
Policy (May 1983). The reference must be used in Region VIII for all
caIcu¥ations. Follov the instructions pertaining to a flov-controlled
hi-vol unit. In addition to the routine calculations to convert daily
data to standard conditions, it is important that a calibration curve be
dravn for the unit. An example of a calibration curve can be found in
Appendix E. Final TSP calculations cannot be performed until gravi-
metric analysis data are received from the analyzing laboratory. See
Table 4-4 for an example of a daily data sheet.

S5 SOURCES OF ASSISTANCE

If additional assistance or clarification is needed for any aspect
of a hi-vol air sampling program, contact B & E corporate headquarters
in Buffalo, Nev York, or the ESD Air QA Lab, Denver Federal Center.
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TABLE 4-4. Routine Calculations for a TSP Bi-Vol
Sampling Program

SITE: TDD:

DATE SAMPLE TAKEN

SITE DESIGNATION

UNIT (EPA ID)

1. QR(z’'/min)
2. TA(°K)
3. PA(mmHg)
4. Sample Period (min)
5. QSTD(m’/min)
6. VOL(STD »’)
Calculations by Date:
1. QR = 11 + IF (Readings from calibration graph--or average
2 reading from flov recorder daily chart.)
2. 273° + ambient °C, °F = (9/5 °C) + 32
3. 1Inches Hg--mmHg
4. Hours x 60
S. QSTD = QR |PA TSTD| 1/2
|TA"PSTD|
6. V(STD/m®) = QSTD (STD m’/min) x T (min)

14
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None of the information contained in this Ecology and Environment,
Inc., (E & E) publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use in
connection with any method, apparatus, or product covered by letters
patent, nor as insuring anyone against liability for infringement of
letters patent.

Anyone wishing to use this E & E publication should first seek
permission of the company. Every effort has been made by E & E to
ensure the accuracy and reliability of the data contained in the
document; however, the company makes no representation, warranty, or
guarantee in connection with this E & E publication and hereby expressly
disclaims any liability or responsibility for loss or damage resulting
from its use; for any violation of any Federal, State, or municipal
regulation with vhich this E & E publication may conflict:; or for the
infringement of any patent resulting from the use of the E & E
publication.
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1 INTRODUCTION

This document describes the procedures for the collection of
representative soil samples. Representative sampling ensures the
accurate characterization of site conditions. Analysis of soil samples
may determine pollutant concentrations and its risk to public health,
wvelfare, or the environment; extent of contamination; and confirmation
of remediation standards.

2 SCOPE

Included in this discussion are procedures for obtaining
representative samples, quality assurance/quality control measures,
proper documentation of sampling activities, and recommendations for
personnel safety.

3 METHOD SUMMARY

Soil samples may be recovered using a variety of methods and
equipment. These are dependent on the depth of the desired sample, the
type of sample required (disturbed vs. undisturbed), and the soil type.

Near-surface soils may be easily samples using a spade, trowel, or
scoop. Sampling at greater depths may be performed using a hand auger,
a powver auger, or, if a test pit is required, a backhoe.

All sampling devices should be cleaned using pesticide grade
acetone (assuming that acetone is not a target compound) or methanol,
then wrapped in cleaned aluminum foil, and custody sealed for
identification. The sampling equipment should remain in this wrapping
until it is needed. Each sampler should be used for one sample only.
Howvever, dedicated samples may be impractical if there are a large
number of soil samples required. In this case, samplers should be
cleaned in the field using the decontamination procedure outlined in
E & E's SOP for Equipment Decontamination.

4 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE
The chemical preservation of solids is not generally recommended.
Refrigeration is usually the best approach, supplemented by a minimal
holding time (see Table 3).
Soil samples should be handled according to the procedures outlined

in E & E's SOP for Sample Packaging and Shipping.

5 POTENTIAL PROBLEMS
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Potential problems with soil sampling include cross-contamination
of samples and improper sample collection. Cross-contamination problems
can be eliminated or minimized through the use of dedicated sampling
equipment and bottles. If this is not possible or practical, then
decontamination of sampling equipment is necessary. Improper sample
collection can involve using contaminated equipment, the disturbance of
the matrix resulting in compaction of the sample, and inadequate
homogenization of the sample where required, resulting in variable,
nonrepresentative results. Specific advantages and disadvantages of
soil sampling equipment are given in Table 1.

6 SOIL SAMFLING EQUIPMENT

Soil Sampling Equipment List

Trier

Scoop

Trovel

Spatula

Tulip bulb planter

Spade or shovel

Vehimeyer soil sampler outfit
- tubes

- points

- drive head

- drop hammer

- fuller jack and grip
Soil coring device

Ekman dredge

Ponar dredge

Thin-wall tube sampler
Split spoon sampler
Shelby tube sampler
Laskey sampler

Bucket auger
Hand-operated power auger
Continuous-flight auger
Dutch auger

Eijkelcamp stoney soil auger
Backhoe

O 0 0 0O 0 o0 oo

000000 O0OO0OO0OOO0O 0O

Sampling Support Equipment and Documentation List

Sampling plan

Sample location map

Safety equipment, as specified in the Health and Safety Plan
Decontamination supplies and equipment, as described in the Work
Plan

o Compass

0 O O O




Title:  SOP - SOIL SAMPLING Page 3

Category: GEOTECH 5.17A Revised: JANUARY 1993

Tape measure

Survey stakes or flags

Camera

Stainless steel buckets or bovls
Sample containers, precleaned (i.e., I-Chem)
Logbook

Chain-of-Custody forms

Canvas or plastic sheet

Soil gas probes

Infiltrometer

Pounding sleeve

Extension rods

T-Handle

O 0O 00O 0O0DO0OC OO OO O o

Labeling, Packaging, and Shipping Supplies

o Coolers

o Labels for sample containers and coolers (i.e., "9" labels, "UP"
labels, etc.)

o Ice

o Plastic bags for sample containers and ice

o ESC paint cans and clamps for PCB sampling

o Vermiculite

o Duct and strapping tape

o Federal Express airbills and pouches

6.1 GEOPHYSICAL EQUIPMENT

Geophysical techniques can be integrated with field analytical and
soil sampling equipment to help define areas of subsurface
contamination. For a description of the geophysical techniques and
associated applications refer to E & E’s SOP for Surface Geophysical
Techniques. ’

7 REAGENTS
This procedures does not require the use of reagents except for
decontamination of equipment, as required. Refer E & E’s SOP for

Equipment Decontamination, and site-specific work plan for proper
decontamination procedures and appropriate solvents.

8 PROCEDURES

8.1 OFFICE PREPARATION

1. The preparation of a Health and Safety Plan is required prior
to any sampling. The plan must be approved and signed by the
Corporate Health and Safety Officer or his/her designee (i.e.,

recycled paper ecology and environment
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the Regional Safety Coordinator (RSC)).

2. Prepare a sampling plan to meet the data quality objectives
(DQ0) of the project in accordance with contract requirement.
Review available background information (i.e., topographic
maps, soil survey maps, geologic maps, other site reports,
etc.) to determine the extent of the sampling effort, the
sampling method to be employed, and the type and amounts of
equipment and supplies required.

3. Obtain necessary sampling and monitoring equipment (see Section
6), decontaminate or preclean the equipment, and ensure that it
is in working order.

4. Contact delivery service to confirm ability to ship all
equipment and samples. Determine if shipping restrictions
exist.

S. Prepare schedules and coordinate with staff, clients, and
regulatory agencies, if appropriate.

8.2 FIELD PREPARATION

1. Identify local suppliers of sampling expendables (e.g., ice,
plastic bags) and overnight delivery services (e.g., Federal
Express).

2. Decontaminate or preclean all equipment before soil sampling,
as described in E & E’'s SOP for Equipment Decontamination, or
as deemed necessary.

3. A general site survey should be performed prior to site entry
in accordance with the Health and Safety Plan followed by a
site safety meeting.

4. Identify and stake all sampling locations. If required, the
proposed locations may be adjusted based on site access,
property boundaries, and surface obstructions. All staked
locations will be utility-cleared by the property owner or
field team prior to soil sampling.

8.3 REPRESENTATIVE SAMPLE COLLECTION

The objective of representative sampling is to ensure that a sample
or group of samples adequately reflect site conditions.

8.3.1 Sampling Approaches

It is important to select an appropriate sampling approach for
accurate characterization of site conditions. Each approach is defined
below. Table 2 summarizes the following sampling approaches and ranks
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them from most to least suitable based on the sampling objective.

8.3.1.1 Judgmental Sampling

Judgmental sampling is based on the subjective selection of
sampling locations relative to historical sire infnrmation, on-site
investigation (site walk-over), etc. There is no randomization
associated with this sampling approach because samples are primarily
collected at areas of suspected highest contaminant concentrations.
Therefore, any statistical calculations based on the sampling results
would be unfairly biased.

8.3.1.2 Random Sampling

Random sampling involves the arbitrary collection of samples within
a defined area. Refer to USEPA, 1984 and USEPA, February 1989 for a
random number table and guidelines on selecting sample coordinates. The
arbitrary selection of sample locations requires each sample location to
be chosen independently, and that results in all locations within the
area of concern have an equal chance of being selected. To facilitate
statistical probabilities of contaminant concentration, the area of
concern must be homogeneous with respect to the parameters being
monitored. Thus, the higher the degree of heterogeneity, the less the
random sampling approach will reflect site conditions. Refer to Figure
1 for the random sampling approach.

8.3.1.3 Stratified Random Sampling

Stratified random sampling primarily relies on historical
information and prior analytical results to divide the area of
concern into smaller sampling areas or "strata". Strata can be defined
by several factors, such as: sampling depth, contaminant concentration
levels, and contaminant source areas. Sampling locations should be
selected within a strata using random selection procedures. Figure 2
illustrates a stratified random sampling approach.

8.3.1.4 Systematic Grid Sampling

Systematic grid sampling involves dividing the area of concern into
smaller sampling areas using a square or triangular grid. Samples are
then collected from the intersection of the grid lines or "nodes". The
origin and direction for placement of the grid should be selected by
using an initial random point. The distance between nodes is dependent
upon the size of the area of concern and the number of samples to be
collected. Refer to Figure 3 for the systematic grid sampling approach.

8.3.1.5 Systematic Random Sampling

Systematic random sampling involves dividing the area of concern
into smaller sampling areas as described in Section 8.3.1.4. Samples
are collected within each grid cell using random selection procedures.

recycled paper ecology and environment
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Figure 4 illustrates a systematic random sampling approach.

8.3.1.6 Search Sampling

Search sampling utilizes a systematic grid or systematic random
sampling approach to define areas where contaminants exceed clean-up
standards or "hot spots". The distance between the grid lines and
number of samples to be collected are dependent upon the acceptable
level of error (i.e., the chance of missing a hot spot). This sampling
approach requires that assumptions be made regarding the size, shape,
and depth of hot spots. Figure 5 illustrates a search sampling
approach.

8.3.1.7 Transect Sampling

Transect sampling involves establishing one or more transect lines,
parallel or non-parallel, across the area of concern. If the lines are
parallel, this sampling approach is similar to systematic grid
sampling. The advantage of transect sampling over systematic grid
sampling is the relative ease of establishing and relocating transect
lines versus an entire grid. Samples are collected at regular intervals
along the transect line at the surface and/or at a specified depth(s).
The distance betwveen the sample locations is determined by the length of
the line and the number of samples to be collected. Refer to Figure 6
for the transect sampling approach.

8.3 REPRESENTATIVE SAMPLE COLLECTION

8.3.2 Surface Soil Samples

Collection of samples from near-surface soil can be accomplished
with tools such as spades, shovels, and scoops. The surface material
can be removed to the required depth with this equipment; then stainless
steel or plastic scoops can be used to collect the sample.

This method can be used in most soil types but is limited to
sampling near surface areas. Accurate, representative samples can be
collected with this procedure depending on the care and precision
demonstrated by the sampling technician. The use of a flat, pointed
mason trowel to cut a block of the desired soil can be helpful when
undisturbed profiles are required (i.e., for VOAs). A stainless steel
scoop, lab spoon, or plastic spoon will suffice in most other
applications. Care should be exercised to avoid the use of devices
plated with chrome or other materials. Plating is particularly common
vith garden implements such as potting trowels.

The following procedure is used to collect the soil samples:

1. Carefully remove the top layer of soil to the desired sample
depth with a precleaned spade.
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2. Using a precleaned, stainless steel scoop, plastic spoon, or
trovel, remove and discard a thin layer of soil from the area
wvhich came in contact with the shovel.

3. Transfer sample into an appropriate sample container with a
stainless steel or plastic lab spoon, or equivalent. If
composite samples are to be collected, place the soil sample in
a stainless steel or plastic bucket, and mix thoroughly to
obtain a homogeneous sample representative of the entire
sampling interval. Then, place soil sample into labeled
containers. Caution: Never composite VOA samples.

4. Samples for volatile organic analysis will be collected
directly from the bottom of the hole before mixing the sample,
to minimize volatilization of contaminates.

5. Check that the VOA vial Teflon liner is present in the cap, if
required. Fill the VOA vial fully to the top to reduce
headspace. Secure the cap tightly. The chemical preservation
of solids is generally not recommended. Refrigeration is
usually the best approach, supplemented by a minimal holding
time.

6. Check to be sure that enough sample has been collected for the
desired analysis, as specified in the Sampling Plan.

7. Decontaminate equipment between samples according to E & E’'s
SOP for Equipment Decontamination.

8. Fill in the hole and replace grass turf if necessary.
9. Collect QA/QC samples as specified, according to the work plan.

8.3.3 Sampling at Depth with Augers and Thin-wall Tube Samplers

This system consist of an auger, a series of extensions, a
T-handle, and a thin-walled tube. The auger is used to bore a hole to a
desired sampling depth, and is then withdrawn. The auger tip is then
replaced with a tube core sampler, lowered down the borehole, and driven
into the soil at the completion depth. The core is then withdrawn and
the sample collected.

Several augers are available (Appendix A). These include: bucket
type, continuous flight (screw), and porthole augers. Bucket types are
better for direct sample recovery as they provide a large volume of
sample in a short time. When continuous-flight augers are used, the
sample can be collected directly off the flights, usually at 5-foot
intervals. The continous-flight augers are satisfactory for use when a
composite of the complete soil column is desired. Posthole augers have
limited utility for sample collection as they are designed to cut
through fibrous, rooted, swampy soil.

recycled paper ecology and environmeni
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The following procedure will be used for collecting soil samples
with the hand auger:

1. Attach the auger bit to a drill rod extension, and attach the
T-handle to the drill rod.

Clear the area to be sampled of any surface debris (e.g.,
twvigs, rocks, litter). It may be advisable to remove the first
3 to 6 inches of surface soil for an area approximately 6
inches in radius around the drilling location.

(]

3. Begin augering, periodically removing and depositing
accumulated soils onto a canvas or plastic sheet spread near
the hole. This prevents accidental brushing of loose material
back down the borehole when removing the auger or adding drill
rods. It also facilitates refilling the hole, and avoids
possible contamination of the surrounding area.

e~

After reaching the desired depth, slowly and carefully remove
the auger from the boring. When sampling directly from the
auger, collect sample after the auger is removed from boring
and proceed to Step 10.

S. Remove auger tip from dill rods and replace with a precleaned
thin-wall tube sampler. Install proper cutting tip.

6. Carefully lover the tube sampler down the borehole. Gradually
force the tube sampler into soil. Care should be taken to
avoid scraping the borehole sides. Avoid hammering the drill
rods to facilitate coring., as the vibrations may cause the
boring walls to collapse.

7. Remove the tube sampler, and unscrew the drill rods.
8. Remove the cutting tip and core from the device.

9. Discard the top of the core (approximately 1 inch), as this
represents material collected before penetration of the layer
in question. Place the remaining core into the sample
container.

10. If required, ensure that a Teflon liner is present in the cap.
Secure the cap tightly onto the sample container. Place the
sample bottle in a plastic bag, and put on ice to keep the
sample at 4°C,

11. Carefully and clearly label the container with the appropriate
sample tag addressing all the categories or parameters listed
in E & E’s SOP for Sample Packaging and Shipping.
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12. Use the chain-of-custody form to document the types and numbers
of soil samples collected and logged. Verify that the
chain-of-custody form is correctly and completely filled out.

13. Record the time and date of sample collection, as well as a
description of the sample in the field logbook.

1l4. 1If another sample is to be collected in the sample hole, but at
a greater depth, reattach the auger bit to the drill and
assembly, and follow steps 3 through 11, making sure to
decontaminate the auger and tube sampler between samples.

15. Abandon the hole according to applicable regulations.
Generally, shallow holes can simply be backfilled with the
removed soil material.

16. Decontaminate the sampling equipment as per E & E‘s SOP for
Equipment Decontamination.

B8.3.4 Sampling at Depth with a Trier

1. Insert the trier (Appendix B) into the material to be sampled
at a 0° to 45° angle from horizontal. This orientation
minimizes the spillage of sample. Extraction of samples might
require tilting of the containers.

2. Rotate the trier once or twice to cut a core of material.

3. Slowly withdraw the trier, making sure that the slot is facing
upward.

4. Transfer the sample into a suitable container with the aid of a
- spatula and brush.

5. If required, ensure that a Teflon liner is present in the cap.
Secure the cap tightly onto the sample container. Samples are
handled in accordance with E & E’'s SOP for Sample Packaging and
Shipping.

6. Carefully and clearly label the container wvith the appropriate
sample tag addressing all the categories or parameters listed
in E & E’'s SOP for Sample Packaging and Shipping.

7. Use the chain-of-custody form to document the types and numbers
of soil samples collected and logged.

8. Record the time and date of sample collection as well as a
description of the sample and any associated air monitoring
measurements in the field logbook.

9. Abandon the hole according to applicable regulations.

ecology and environment
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Generally, shallov holes can simply be backfilled with the
removed soil material.

10. Decontaminate sampling equipment as per E & E’s SQP for
Equipment Decontamination.

8.3.5 Sampling at Depth with a Split Spoon (Barrel) Sampler

The procedure for split spoon sampling describes the extraction of
undisturbed soil cores of 18 or 24 inches in length (Appendix C). A
series of consecutive cores may be sampled to give a complete soil
column or an auger may be used to drill down to the desired depth for
sampling. The split spoon is then driven to its sampling depth through
the bottom the the augured hole and the core extraction.

This sampling device may be used to collect such information as
soil density. All vork should be performed in accordance with ASTM D
1586-84, Penetration Test and Split Barrel Sampling of Soils.

1. Assemble the sampler by aligning both sides of the barrel and
then screwving the bit on the bottom and the heavier head piece
on top. Install a retaining cap in the head piece if necessary.

2. Place the sampler in a perpendicular position on the sample
material.

3. Using a sledge hammer or well ring, if available, drive the
tube. Do not drive past the bottom of the head piece or
compression of the sample will result.

4, Record the length of the tube used to penetrate the material
being sampled, and the number of blows required to obtain this
depth.

5. Withdrav the split spoon and open by unscrewing the bit and
head. If a split sample is desired, a cleaned, stainless steel
knife should be used to divide the tube contents in half,
longitudinally. This sampler is available in 2- and 3 1/2-inch
diameters. The required sample volume may dictate the use of
the larger barrel. If needed, stainless steel or Teflon
sleeves can be used inside the split spoon. If sleeves removed
from the split spoon are capped immediately, volatization of
contaminants can be reduced. When split spoon sampling is
performed to gain geologic information, all work should be
performed in accordance with ASTM D 1586-67 (reapproved 1974).

6. Cap the sample container, place in a double plastic bag and
attach the label and custody seal. Record all pertinent data
in the field logbook and complete the sample analysis request
form and chain-of-custody record before taking the next sample.
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7. 1If required, preserve or place the sample on ice.

8. Follow proper decontamination procedures and then deliver
samples to the laboratory for analysis.

8.3.6 Test Pit/Trench Excavation

These relatively large excavations are used to remove sections of
soils, when detailed examination of soil characteristics (horizontal,
structure, color, etc.) are required. It is the least cost-effective
sampling method due to the relatively high cost of backhoe operation.

1. Prior to any excavations with a backhoe, it is important to
ensure that all sampling locations are clear of utility lines
and poles (subsurface as well as above surface).

2. Using the backhoe, a trench is dug to approximately 3 feet in
wvidth and approximately 1 foot below the cleared sampling
depth. Place removed or excavated soils on canvas or plastic
sheets, if necessary. Trenches greater than 4 feet deep must
be sloped or protected by a shoring system, as required by OSHA
regulations.

3. A shovel is used to remove a 1- to 2-inch layer of soil from
the vertical face of the pit vhere sampling is to be done.

4. Samples are taken using a trowel, scoop, or coring device at
the desired intervals. Be sure to scrape the vertical face at
the point of sampling to remove any soil that may have fallen
from above, and to expose soil for sampling. Samples are
removed and placed in an appropriate container.

5. If required, ensure that a Teflon liner is present in the cap.
Secure the cap tightly onto the sample container. Samples are
handled in accordance with E & E’s SOP for Sample Packaging and
Shipping.

6. Carefully and clearly, label the container with the appropriate
sample tag addressing all the categories or parameters listed
in E & E’s SOP for Sample Packaging and Shipping.

7. Use the chain-of-custody form to document the types and numbers
of soil samples collected and logged.

8. Record the time and date of sample collection as well as a
description of the sample and any associated air monitoring
measurements in the field logbook.

9. Abandon the hole according to applicable State regulations.
Generally, excavated holes can simply be backfilled with the
removed soil material.

recycled paper ecology and environment
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10. Decontaminate sampling equipment including the backhoe bucket,
as per E & E's SOP for Equipment Decontamination.

8.4 SAMPLE PREPARATICON

In addition to sampling equipment. representative sample collection
includes sample quantity, volume, preservation, and holding time.
Sample preparation refers to all aspects of sample handling after
collection. How a sample is prepared can affect its representativeness.
For example, homogenizing can result in a loss of volatiles and is
therefore inappropriate wvhen volatile. contaminants are the concern.
Table 3 provides guidelines on appropriate sample containers, minimum
volume requirements, preservatives, and holding times.

8.4.1 Sample Quantity and Volume

The volume and number of samples necessary for site
characterization will vary according to the budget, project schedule,
and sampling approach.

8.4.2 Sample Preservation and Holding Time

Sample preservation and holding times are as discussed in section

8.4.3 Removing Extraneous Material

Discard materials in a sample which are not relevant for site or
sample characterization (i.e., glass, rocks, or leaves), since their
presence may introduce an error in analytical procedures.

8.4.4 Homogenizing Samples

Homogenizing is the mixing of a sample to provide a uniform
distribution of the contaminants. Proper homogenization ensures that
the containerized samples are representative of the total soil sample
collected. All samples to be composited or split should be homogenized
after all aliquots have been combined (Figure 7). Do not homogenize
samples for volatile compound analysis.

8.4.5 Compositing Samples

Compositing is the process of physically combining and homogenizing
several individual soil aliquots of the same volume or weight.
Compositing samples provides an average concentration of contaminants
over a certain number of sampling points. Compositing dilutes high
concentration aliquots, therefore detection limits should be reduced
accordingly. If the composite area is heterogeneous in concentration
and its composite value is to be compared to a particular action-level,
then that action-level must be divided by the total number of aliquots
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making up the composite for accurate determination of the detection
limic.

8.4.6 Splitting Samples

Splitting samples (after preparation) is performed when multiple
portions of the same samples are required to be analyzed separately.
Fill the sample containers simultaneously with alternate spoonfuls of

the homogenized sample.
8.5 POST OPERATIONS

8.5.1 Field

1. Decontaminate all equipment according to E & E’s SOP for
Equipment Decontamination.

8.5.2 Office
1. Organize field notes into a report format and transfer logging
information to appropriate forms.
9 CALCULATIONS
There are no specific calculations required for these procedures.
10 QUALITY ASSURANCE/QUALITY CONTROL

The objective of QA/QC is to identify and implement methodologies
vhich limit the introduction of error into sampling and analytical
procedures.

10.1 SAMPLING DOCUMENTATION

10.1.1 Soil Sample Label

All soil samples shall be documented in accordance with E & E’s SOP
for Sample Packaging and Shipping. The soil sample label is filled out
prior to collecting the sample, and should contain the following:

1. Site name or identification.
2. Sample location and identifier.
3. Date samples were collected in a day, month, year format (e.g.,

03 Jan 88 for January 3, 1988).
4. Time of sample collection, using 24-hour clock in the hours:

minutes format.

5. Sample depth interval. Units used for depths should be in feet
and 10ths of feet.
6. Preservatives used, if any.

recycled paper ecology and environment
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7. Analysis required.

8. Sampling personnel.

9. Comments and other relevant observations (e.g., color., or
sample technique).

10.1.2 Logbook

A bound field notebook will be maintained by field personn-. to
record daily activities, including sample collection and track:ng
information. A separate entry will be made for each sample corlected.
These entries should include information from the sample label and a
complete physical description of the soil sample including texture,
color (including notation of soil mottling), consistency, moisture
content, cementation, and structure.

10.1.3 Chain-of-Custody

Use the chain-of-custody form to document the types and numbers of
soil samples collected and logged. Refer to E & E’'s SOP for Sample
Packaging and Shipping for directions on filling out this form.

10.2 SAMPLING DESIGN

1. Sampling situations vary widely and therefore no universal
sampling procedure can be recommended. Hovever, a sampling
plan should be implemented before any sampling operation is
attempted with attention to contaminant type and potential
concentration variations.

Any of the sampling methods described here should allow a
representative soil sample to be obtained if the sampling plan
is properly designed.

(=]

3. Consideration must also be given to the collection of a sample
representative of all horizons present in the soil. Selection
of the proper sampler will facilitate this procedure.

4. A stringent QA project plan should be outlined before any
sampling operation is attempted. This should include, but not
be limited to, properly cleaned samplers and sample containers,
appropriate sample collection procedures, chain-of-custody
procedures, and QA/QC samples.

11 DATA VALIDATION

The data generated vill be revieved according to QA/QC
considerations identified in Section 10.

11.1 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

QA/OC samples are used to identify error due to sampling and/or

u»
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analytical methodologies and chain-of-custody procedures.

11.1.1 Field Duplicates (Replicates)

Field duplicates are collected from one location and treated as
separate samples throughout the sample handling and analytical
processes. These samples are used to assess total error for critical
samples with contaminant concentrations near the action level.

11.1.2 Collocated Samples

Collocated samples are generally collected 1.5 to 3.0 feet away
from selected field samples to determine both local soil and contaminant
variations on-site. These samples are used to evaluate site variation
within the immediate vicinity of sample collection.

11.1.3 Background Samples

Background or "clean" samples are collected upgradient from the
contamination area. These samples provide a standard for comparison of
on-site contaminant concentration levels.

11.1.4 Rinsate (Equipment) Blanks

Rinsate blanks are collected by pouring analyte-free water (i.e.,
laboratory de-ionized water) on decontaminated sampling equipment to
test for residual contamination. These samples are used to assess
potential cross-contamination due to improper decontamination
procedures.

11.1.5 Performance Evaluation (PE) Samples

Performance evaluation samples are generally prepared by a third
party, using a quantity of analyte(s) known to the preparer but unknown
to the laboratory. The percentage of analyte(s) identified in the
sample is used to evaluate laboratory procedural error.

11.1.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

MS/MSD samples are spiked in the laboratory with a known quantity
of analyte(s) to confirm percent recoveries. They are primarily used to
check sample matrix interferences.

11.1.7 Field Blanks

Field blanks are prepared in the field with certified clean sand,
soil, or vater. These samples are used to evaluate contamination error
associated with sampling methodology and laboratory procedures.

11.1.8 Trip Blanks

recyclaapW ecology and environment
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Trip blanks are prepared prior to going into the field using
certified clean sand, soil, or vater. These samples are used to assess
error associated with sampling methodology and analytical procedures for
volatile organics.

12 HEALTH AND SAFETY
12.1 HAZARDS ASSOCIATED VWITH ON-SITE CONTAMINANTS

Depending on site-specific contaminants, various protective
programs must be implemented prior to soil sampling. The site Health
and Safety Plan should be reviewed with specific emphasis placed on a
protection program planned for direct contact tasks. Standard safe
operating practices should be followed, including minimization of
contact with potential contaminants in both the vapor phase and solid
matrix by using both respirators and disposable clothing.

Use appropriate safe work practices for the type of contaminant
expected (or determined from previous sampling efforts):

Particulate or Metals Contaminants

o Avoid skin contact with, and ingestion of, soils and dusts.
o Use protective gloves.

Volatile Organic Contaminants

0o Presurvev the site with an HNU 101 or OVA 128 prior to
raking soil samples.

o If monitoring results indicate organic constituents,
sampling activities may be conducted in Level C protection.
At a minimum, skin protection will be afforded by
disposable protective clothing.

[ENV]4063

S2F°
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TABLES

SOIL SAMPLING EQUIPMENT
REPRESENTATIVE SAMPLING APPROACH COMPARISON
STANDARD SAMPLE HOLDING TIMES, PRESERVATION METHODS,
AND VOLUME REQUIREMENTS

recycled paper ecology and environmeni
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TABLE ! SCIL SAMPLING EQUIPMENT

Cgulrment
S,

Triey

Trovel, =or

Tulip bulb plantey

Spade 21 shovel

Thin~vall tube sampler

spatula

Applizabili

.o
oy

Scft surface scil

Scft scil.

Med:ium so1l

Soft scil,

1-5

.Y

2-1

.

0

144

Advantaces and Disad-antaces

Inexpensive: easv to use and
decontaminate: di1fficuls to
use 1n stony, drv, or sandy
soul.

Inexpensive: easy “o use and
decontaminate: =rouvels with
painted surfaces should be
avoided.

Easy to use and
decontaminate: uniform
diameter and sample volume:
preserves soil core (suitable
for VOA and undisturbed
sample collecticon); limited
depth capability: not useful
for hard soils.

Easy to use and decontamin-
ate: 1nexpensive: can result
in sample mixing and loss of
vocC.

tnto dence
mayv be
from

Difficult <o drive
or hard material:

difficult to pull

ground.

Relatively easy %2 use:
preserves soi1l core {(suitable
for VOA and undisturbed
sample collection); limited
depth capability: can be
difficult to decontaminate.

Easy to use: preserves soil
core /‘suitable for VOA and
undisturbed sample
cellection): may be used to
help maintain integrity of
VOA samples: easy to
decontaminate; can be
difficult to remove cores
from sampler.

w
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Table 1 (Cont.)
Page 2

Egquipnment

Split spooa sampler

Shelby tube sampler

Laskev sampler

Bucket auger

Hand-operated poter

Applicability

Soil, 0 in.-bedrock
Scft soil, 0 1n.-bedrock
Scil, 0 1n.-bedraock

Soft soi1l, 31 in. -

auger Soil, 6 in.-15 ft

10 ft

Advantages and Disadvantages

Excellent depth range:
preserves soil core (suitable
for VOA and undisturbed
sample collection!; acetate
sleeve may be used to help
maintain integrity of VOA.
samples: useful for hard
soils: often used in
conjunction with drill rig
for obtaining deep cores.

Excellent depth range:
preserves soil core (suitable
for VOA and undisturbed
sample collection): tube may
be used to ship sample toc lab
undistyrbed; may be used 1in
conjunction with drill raig
for obtaining deep cores and
for permeability testing:; not
durable in rocky soils.

Excellent depth range;
preserves soil cores: used 1in
conjunction with drill rig
for obtaining deep core: can
be difficult to
decontaminate.

Easy to use: good depth
range;: uniform diameter and
sample volume: acetate sleeve
may be used to help maintain
integrity of VOA samples: may
disrupt and mix soil herizons
greater than 6 inches in
thickness.

Good depth range: generallv
used in conjunction with
bucket auger for sample
collection; destroys soil
core {(unsuitable for VOA and
undisturbed sample
collection);: requires 2 or
more equipment operators; can
be difficult to
decontaminate; requires
gasoline-powvered engine
(potential for
cross-contamination).

recycled paper
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Table 1 (Cont.)

Page 3
Egquipment Applicab:l:izy Advantages and Disadvantaces
Cent:inucus~-fl:ght auger Scil, 0 in.-bedrock Excellent depth range: easy
to decontaminate: can be used
on all soil samples: results
in so1l mixing and loss af
voc.
Dutch aucer Cesigned spec:fically
for wet, fibrous, or
rooted soi1ls (marshes)
Eljkelcamp stoney Stoneyv soils and _
sc1l auger asphalt
Backhce Sc1l, 0 1n. - 10 ft, Good depth range: proides

visual indications as to
depth of contaminants: allous
for recovery of samples at
specific depths: can result
in loss of VOC and soil
mixing: shoring required at
depth.

kvk,/[ENV]IE40TT

Note: i1 Samplers may net be suitable for soils with coarse fragments.

Augers are suitable fcr scils with limited coarse fragments: only the stoney
auger r1ll vork vell in —ery gravelly socil.

~
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TABLE 2: REPRESENTATIVE SAMPLING APPROACH COMPARISON

_J

Aiobeyon

V{1°S HD31l03D

ONITdWYS TI0S - dOS

: Stratified Systematic Systematic
Sampling Objective Judgmental Random Randonm Grid Random Search Transect
Establish threat 1 ‘ 3 * 3 3 2
Identify Sources 1 4 2 2* 3 2 3
Dolinolt._:xt?nt b
of Contamination 4 k] 3 1 1 1 1
Evaluate Treatment
and Disposa) Options 3 3 1 2 2 4 2
Confirm Cleanup 4 lc 3 1b 1 1 ld

kvk/(ENV #4078

1 - Preferred approach
2 - Acceptable approach
3 - Moderately acceptable approach
4 - Least acceptable approach
a - Should be used with field analytical screening

b - Preferred only where known trends are present
€ -~ Allows for statistical support of cleanup verification if sampling

d ~ May be effective with compositing technique if site is presumed to

over entire site

be clean
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Table 3
STANDARD SAMPLE HOLDING TIMES, PRESERVATION METHODS, AND VOLUME REQUIREMENTS
¥
Holding Time Minimum Volume Required Coutainer Type Preservation
Protocol
Parameter Soil Water Soil Water Soil Water Soil Water
SW-846
VOA® 14 days from 14 days from 15g | One 40 ml visl; Two 40 ml vials; Two 40 ml vials; Cool to 4°C Add HCi uniil pH
datc sampled date sampled nO &ir space no 8ir space no air space (ice in cooler) <2 snd cool 10 4°C
{ice in covler)
Semi-VOA 14 days t0 7 days o exiract 30g)iL 8 oz. glam jar 1/2 gallon amber Cool to 4°C Cool 10 4°C (ice in
(BNAW® extract from from date with Teflon-lined glass botle -(ice in cooler) cooler)
date sampled sampled cap
PCBs%* 14 dayas t0 7 days lo exiract Jog | IL 4 az. glass jar 1/2 gallon amber Cool 0 4°C Cool o 4°C (ice in
exiract (rom from date with Teflon-lined glass botde (ice in cooler) cooler)
date sampled wpled cap
Pesticide’ PCBd® | 14 days to 7 days to exiract 30g)IL 8 oz. glass jar 1/2 gailon amber Cool to 4°C Cool to 4°C (ice in
exieact from from date with Teflon:lined glass botile (ice in cooler) cooler)
date sampled pled cap
Mecuals® 6 months from 6 montha from 10g | 300ml 8 oz. glass jar I L polyethylene Cool 0 4°C Add HNO, until pH
date sampled date sampled with Teflon-lined bottle with (ice in cooler) <2 snd cool 1o 4°C
cap polycthylene-lined (ice in cooler)
cap
Cyanidc® 14 days from 14 days from 10g | 100ml 8 oz. glass jar i L polyethylene Cool 10 4°C Add NaOH until pH
date sampled datc sampled with Teflon-lincd bottle with (ice in cooler) >12 and cool to
cap polycthylene-lincd 4°C (ice in cooler)
cap
Hexavalent 24 hours from 24 hours from 10g | SOml 8 oz. glass jar 125 ml Cool o 4°C Cool o 4°C (ice in
chromium® lime sampled time sampled with Teflon: lined polycthylene (ice in cooler) cooler)
cap bottle with
polyethylene-lined
Clp
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Page 2 of 4
F Table 3
STANDARD SAMPLE HOLDING TIMES, PRESERVATION METHODS, AND VOLUME REQUIREMENTS
Holdiag Time Minimum Volume Required Coatainer Type Preservation
Protocel
Parameter Soll Water Sol Water Seil Water Seil Water
Total Organic NA 28 days from Sg ] 10m 8 oz. glass jar 125 ml Cool to 4°C Add Hy50, until pH
Carbon (TOC)* date samplcd with Teflon-lined polyethylenc (ice in cooler) <2 and cool 10 4°C
cap bottle with (ice in cooler)
polycthylene-lined
cap
Total Organic NA 7 days from 100g | 200 mi 8 oz. glass jar | L amber glass Cool 10 4°C Add H;50, until pH
Halides (TOX)™® date sampled with Tellon-lined bottle (ice in cooler) <2 and cool 10 4°C
cap (ice in cooler)
Total Recoverable 28 days from 28 days from sog | IL 8§ oz. glass jar I L amber glass Cool W0 4°C Add HyS0, uniil pH F
Petroleum date sampled date sampled with Teflon-lined botule (ice in cooler) <2 and cool to 4*°C
Hydrocarbons® cap (ice in cooler)
USEPA-CLP
VOA® 10 days from 10 days from 15g | One 40 ml vial; Two 40 ml vials; Two 40 ml vials; Cool 0 4°C Add HCl uniil pH
dots received dats received no air space no sir space 0o air epace (ice ia cooler) <2 and cool 10 4°C
(ice in cooler)
Semi-VOA 10 days 0 § days to exirect 3og | IL § oz. glass jar 172 gallon amber Cool to 4°C Cool o 4°C (ice in
(BNAg)® sxtract from from date with Teflon-lined | glass boule (ce in cooler) | cooler)
dals received received cap
PCBs% ¢ 10 days 10 $ days 10 exiract og] IL 4 oz. gless jar 172 galion smber Cool 10 4°C Cool to 4°C (ice in
exieact from from date with Telloa-lined glass boule (ice in cooler) cooler)
date reccived received cap
Pemicidew’ PCBs-® | 10 days to 5 days 1o extract og| 1L 8 oz. glass jar 172 gallon smber Cool o 4°C Cool 10 4°C (ice in
exirect from from date with Teflon-lined glass bottle (ice in cooler) cooler)
date reccived received cap
Metals 6 mooths from 6 months from 10g | 300 ml 8 oz. glass jar 1 L polyethylene Cool lo 4°C Add HNO, 10 pH
date sampled date sampled with Teflon-lined bottle with (ice in cooler) <12 and cool to 4°C
cap polyethylene-lined (ice in cooler)
cap

]

:luobeyp)

V.16 HDILIO0ID

Kcey at cnd of table.

Ipasiaay

£661T AUVANVI

LTI

ONITdWVS TIQOS - dOS

£z @3eg




Page J of 4

STANDARD SAMPLE HOLDING TIMES, PRESERVATION METHODS, AND VOLUME REQUIREMENTS

Table 3

Atobe,nn

V/.1°6 RJO3LO3D

date reccived

date received

with Tellon-lined
cap

battle with
polyethylene-lined
cap

1olding Time Minimum Volune Required Container Type Preservation
Protocol
Parameter Soil Water Soil Water Soil Water Soil Water
Cysnide® 12 days from 12 dsye from 10g | 100 ml 8 oz. glass jsr 1 L polyethylene Cool 10 4°C Add NaOH 0 pH
datce received date received with Teflon-lined bottle with (ice in cooler) > 12 and cool to
cap polyethylene-lined 4°C (ice in cooler)
cap
NYSDEC-CLP
voab.e 7 days from 10 days from 158 | Onc 40 ml vial; Two 40 ml vials; Two 40 ml vials; Cool to 4°C Add HCI uatil pH
dale received date received nO air space DU AIF space no air space (ice in cooler) <2 and cool 10 4°C
- (ice in cooler)
Semi-VOA S days to extract | S daye 10 extract 30g| 1L 8 oz. glass jar 172 gallon amber Cool to 4°C Cool 10 4°C (icc in
(BNAs)® from date from date with Teflon-lined glass bottle (ice in cooler) covler)
received received cap
PCBid-® S days o extract | S days o extract g | IL 4 oz. glass jar 172 gallon amber Cool 10 4°C Cool 10 4°C (ice in
from dste from date with Teflon-lined glans bottle (ice in cooler) cooler)
received received cap
Pesticides/PCBa%® | § days (o sxiract | § days 0 extract 30g 1L 8 oz. glass jar 172 gallon amber Cool to 4°C Cool to 4°C (ice in
from date from date with Teflon-fined glsss botile (ice in cooler) cooler)
reccived reccived cap
Metals® 6 months from 6 moanths from 10g | 300 ml 8 oz. glass jar | L polyethylens Cool to 4°C Add HNO4 10 pH
date sampled date sampled with Teflon-lined bottle with (ice in cooler) <2 and cool to 4°C
cap polycthylene-lined (ice in cooler)
cap
Cyanidc® 12 days from 12 days from 10g | 100 ml 8 oz. glass jar 1 L polyethylenc Cool 10 4°C Add NaOH 1o pH

(icc in cooler)

> 12 and cuol to
4°C (ice in cooler)
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Table 3
STANDARD SAMPLE HOLDING TIMES, PRESERVATION METHODS, AND VOLUME REQUIREMENTS
Helding Time Minimum Volume Required Container Type Preservation
Protocal
Parameter Seil Water Soil Water Soil Water Soil Water
' EPA Waler and Waste

Total dissolved NA 7 days from NA | 200 ml NA 1 L polyethylene NA Cool to 4°C (ice in

solids (TDS) datc sampled battle with cooler)
polycthylene-lined
cap

Nou All samplse bottica will be prepared in rd with EPA botile-washing proccdurcs. These proced are incorporated in B & E's Labontory snd Ficld
Persoans] Chain-of-Cusiody Documeatation sad Quality Assurance/Quality Control Pmcedutu Manual, July 1987.

% Technical requirements for sampls holding times have been established for water matrices only. However, they are slso suggesicd for use as guidelines in evaluating soil data.
b Holding time for GC/MS snalysis is 7 days If samples ars not preserved.

€ Maximum bolding time for mercury is 28 days from lime sampled.

d If ons comtainer has already beea collected for PCBe saalysis, then only one additionsl contsiner nced be coll
© Exira conlainers required for MS/MSD.

d for extractable orgenics, BNAs, or pesticides/PCBs snalysis.

Key:

NA = Not spplicable.
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Random Sampling

Stratified Random Sampling
Systematic Grid Sampling
Systematic Random Sampling
Search Sampling

Transect Sampling

FIGURES

Quartering to Homogenize and Split Samples ---
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DEPTH BELOW GROUND
SURFACE (FEET)

Figure 1: Random Sampling **
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Figure 2. Stratified Random Sampling
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Figure 3: Systematic Grid Sampling **
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Figure 4: Systematic Random Sampfing

Figure 6: Transect Sampling
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Step It Step 2: Step 3:
® Cone Samplc on Hard Clean Surface ®  Quarter After Flattening Cone - @ Divide Sample
® Mix by Forming New Cone into Quarters
Step 4:

® Remix Opposite Quarters
® Rcform Cone
® Repeat a Minimum of 5 Times

After: ASTM Standard C702-87

Figure 7: Quartering to Homogenize and Split Samples
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OSWER Directive 9360.4-04
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COMPENDIUM OF ERT FIELD
ANALYTICAL PROCEDURES

Sentex Scentograph Gas .Chromatograph

Portable XRF Analyzer

Photoionization Detector - HNU

Photovac 10A10 Portable Gas Chromatograph Operation
Photovac 10S50, 10S55, and 10S70 Gas Chromatograph Operation
Photovac GC Analysis for Air, Soil Gas, Water, and Soil

Micromonitor M200

<ECEIV ED
AUG 17 1992
Interim Final £COLOGY & ENVIRONMENT
Environmental Response Team
Emergeacy Respoase Division

Office of Emergency and Remedial Response
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Notice

This document has been reviewed in accordance with U.S. Environmental Protection Ageacy policy and approved
for publication. Mention of trade names or commercial products does not coanstitute endorsement or

recommendation for use.

The policies and procedures established in this document are inteaded solely for the guidance of government
personnel, for use in the Superfund Removal Program. They are not irtended, and cannot be relied upop, to
create any rights, substantive or procedural, enforceable by any party in litigation with the United States. The
Agency reserves the right to act at variance with these policies and procedures and to change them at any time
without public notice.

Depending on circumstances and needs, it may not be possible or appropriate to follow these procedures exactly
in all situations due to site conditions, equipment limitations, and limitations of the standard procedures.
Whenever these procedures cannot be followed as written, they may be used as general guidance with any and
all modifications fully documented in either QA Plans, Sampling Plans, or final reports of results.

Each Standard Operaung Procedure in this compendium contains a discussion on quality assurance/quality
control (QA/QC). For more information on QA/QC objectives and requirements, refer to the Quality
Assurance/Quality Control Guidance for Removai Activities, OSWER directive 9360.4-01, EPA /540/G-90/004.

Questions, comments, and recommendations are weicomed regarding the Compendium of ERT Field Analytical
Procedures. Sead remarks to:

Mr. William A. Coakley
Removal Program QA Coordinator
US. EPA - ERT
Raritan Depot - Building 18, MS-101
2890 Woodbridge Avenuc
Edison, NJ 08837-3679

For additional copies of the Compendium of ERT Field Analvtical Procedures, picase contact:

National Technical Information Service (NTIS)
US. Department of Commerce
5285 Port Royal Road
Springfield, VA 22161
(703) 487-4600

ecology and environment
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1.0 SENTEX SCENTOGRAPH GAS CHROMATOGRAPH: SOP #1702

1.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) primarily
dcals with the assessment of gascous matrix
samples. The Sentex Scentograph Gas
Chromatograph (GC) can work in two detector
configurations: the Electron Capture Dctector
(ECD) or the Argon Ionization Detector (AID).
The ECD analyzes volatile chlorinated compounds,
as it is very sensitive to clectrophilic compounds
such as chlorinated organics. The AID is a more
universal detector, responding to most compounds
with ionization potentials at or below 11.7 ¢V. It
will respond to most aromatic compounds and many
chlorinatcd compounds of cavironmental interest.

Al present, only vapor-phase samples (c.g., soil gas
samplcs, Tcdlar bag gas samples. and ambient air
samples) are analvzed through the activation of the
instrument’s internal sampling pump. The Scatex
GC unit docs have a syringe injcction port, but this
is not bcing used for any ERT applications at
prescal.  An optional purge and trap unit is
availablc to dctermine purgeable organics in soil or
water matrices. However, this SOP does not cover
that capability.

1.2 METHOD SUMMARY

The iniual sicp in Scntex Scentograph Gas
Chromatograph sampling is to turn on and boot the
Toshiba T1100 computer. The computer runs the
data acquisition program and storcs all parameters
and data. Begin by inserting the program disk "A*
and the data "B" disk into the appropriate upper
and lower disk drives of the computer. Next, turn
on the Sentex GC and, [ollowing the menu prompts,
cnter the GC operational paramcters into the
computer. Calibration analysis is then performed
and stored. Calibration standards can be run cither
in the ficld, or in the laboratory prior to ficld
sampling. In the laiter case, a ficld calibration run
must still bc conducted to cnsure that the lab
calibrations are valid. A Tedlar bag of a standards
muaurc can be attached to the Scatex GC upper
inlet port at this point, or the intcrnal calibration
gas cylinder can be used. Once calibration analysis
is validated and stored, a Tedlar bag containing an
unknown sample is attachcd to the Scntex GC's

recycied paper

lower sampling inlet port, and the bag valve is
opened. By selecting Function #3 [rom the
computer menu. a manual analysis can be run.

Once the sampling pump stops, the valve of the
sample bag is closed, and the entire bag is removed
from thc inlet port and stored for future laboratory
analysis. -

While this procedure is standard for all Sentex GC
sampling, actual operating conditions (¢.g., detector
used, column packing material, oven temperature)

‘will vary as required by the sample matrix

cncountercd. and by the physical and chemical
naturc of thc samples analvzed. New operating
paramcters arg determined as new  target
compounds arc sciccted for analysis.

1.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

The vast majority of Scntex applications arc for soil
gas analysis. These soil gas sampics are collected
and stored as outlined in ERT SOP #2149, Soil Gas

Sampling.

1.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Since the Scntex units use gas chromatography,
larget compounds arc identilicd by retention time
indices (RTI). If thc RTI of the sample pcak(s)
matches the RTI of the standard peak(s), it is
assumed to be idcntical. If any non-target
compound has the same RT], it can be misidentified
as a target compound. This probicm occurs more
frequently with the AID, since it will respond to any
compound at or below 11.7 ¢cV. Often. soil gas
samples will have very high (ppm) levels of C, 1o G
hydrocarbons, as wcll as low (ppb) levels of target
compounds. The AID will rcspond to these
hydrocarbons, whose signal often can “swamp® or
obscure the signal of the lower level target
compounds. In this case, it is better to use the
ECD. If this is not possible, a different GC columa
(one able to scparate the target compounds from

ecology and environment



the interference of the sample matrix) must be
utilized. Moisture within the Tcdlar bags will vield
interference peaks that can obscure the resolution
of the target compounds. It has not been
dctermined whcther the moisture itself, or
contaminants in the moisture, vields these
contamination pcaks, but the effect is seen on both
the AID and thec ECD. Tvpicallv. when water is
{ound in the Tedlar bags, the resuits of that bag’s
analysis arc considered questionable.  Typical
ambient air relative humidity has no appreciabie
cffect on the signal response.

1.5 EQUIPMENT/APPARATUS

A Scntex model Scentograph GC can be configured
for AID or ECD. Intcrfaccd with the unit is a
Toshiba modcl T1100 lap top computcr which runs
the data acquisition program and stores all
paramcters and data. The Scntex unit has an
internai battery pack which is charged {rom a Power
Sonic Corporation model PSC-12400 (115 VAC to
12 VDC) charger. Attached to the T1100 is a
Hewictt-Packard Model 2225P Think Jet printer
which produces hard copies of chromatograms and
peak data information. No other cquipment is
required to opcrate the Sentex Scentograph unit.

1.6 REAGENTS

The Sentex AID requires ultrahigh purity (99.99%
or above) Argon as carrier gas. The ECD can use
either ultrahigh purity Argon or Helium (these can
be ordered from Scott Gas, Mathcson or any other
rcliable vendor). Gas standards arc purchased as
certificd mixtures from Scott Gas or Matheson, at
fairly high concentrations (i.c., 1-50 ppm). These
concentrations subsequently dilute 1o various
concentrations that cnable construction of a
standard calibration curve. If the intemal
calibration cylinder is used. a low-level standard.
such as 0.5-1.0 ppm, should be uscd.

If liquid phase standards arc rcquired. thcy must
also be of the highest punity, such as Aldrich Gold
Label or Supelco Environmental standards kits. If
air is to be used for sample/standards dilutions. it
must also be ultrahigh purity gas.

1.7 PROCEDURES

All operational parameters arc entered from the
T1100 computer and accessed from the operations
menu, Function # 1, which appears when the Sentex
unit is turned on. Once the parameters are entered,
run for calibration, Function #4. This is not a true
calibration, since the Scntex calculates a pseudo-
concentration against only one concentration. The
calibration function is used only when operating
parameters under Function #1 are changed. In all
other cases, it is ignored. After the first “junk® or
noise peak is identified in the calibration run, the
run is typically aborted. Occasionally, a Tedlar bag
or the internai calibration gas cylinder can be
sampled in the calibration mode, but this wouid be
only for peak identification and semi-quantification
purposcs. since it is a single point calibration.

1.7.1 Calibration

The generation of calibration standards to be run in
the ficld can be performed cither in the field or in
the laboratory prior to entering the ficld. If the
lauter is done, [icld standards must still be run to
ensure calibration runs siored on the data disks are
valid and close to standards run in the lab.
Dilutions are typically made from the certified gas
standards’ cylinders using Hamilton 500, 1000 and
1500 cm® model “Super syringes”, and from Tedlar
sampling bags. Simple volumetric dilutions are
made and the sct of standards analyzed as if they
were typical samples.

At least three concentrations of each standard must
be run; however, more standards are rum (o
establish the minimum ranges for the lincar
response of the Seatex detectors for each individual
target compound. In the laboratory, a Muiti-
Channej Mass Flow Control can be used to meter
selected flow rates from two to four scparate
compressed gas cylinders. Establish a coatinuous
flow of a selected concentration of mixtures to
cither fill Tedlar bags for analysis or to create a
flow-through-ccll from which the Seantex GC can
sampie. This mcthod has been used extensively to
establish minimum and maximum dctection levels in
an efficicnt and timely manner.



1.7.2 Sampling

Foliow this procedure for analvzing Tedlar bags
with the Scentograph.

1. Insert Disks A" and "B" into upper and lower
T1100 disk drives respeclively, and turn on
Sentex GC.

)

Follow menu prompts and input GC
_ parameters according to Table 1, Scentograph
Operating Paramecter Menu.

3. Sclect Function #4 to run and store calibration
analysis.

4. Autach Tcdlar bag with unksown sampic to
lower sample inlet port and slide bag valve
down 1o open.

Select Funcuon #3 to run a manual analysis.
Type the sample name: press <ENTER> a
sccond time (o inject.

!Jl

6. Immediately after the sampling pump stops.
pull bag vaive out to close; remove bag from
inlet port.

7. To abort samplie and calibration analysis, hold
down the Reser key on the GC pancl until the
"Return” prompt appcars.

3. Any changcs in operating paramcters cntered in
Function #1 must be followed by a calibration
run prior 1o an analysis run.

1.8 CALCULATIONS

A calibration curve of at Icast three conccntrations
must be constructed for cach target compound. A
straight line equation in the form of y = (m)(x) +
b (where: x = concentration. y = arca counts. m =
slopc and b = the intercept) is fit to the standards
raw data. The (y), or the unknown conccntration
for the sample, is dctermined from thc abhove
straight linc equation. Non-lincar data is indicative
of crroncous dctector rcsponsc.  Alternatively,
sample concentration can be caiculated as shown
below:

Sample Conc. = d cong.)(sampl
(standard arca)
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The Sentex performs a onc point calibration for
thosec compounds entered in the library. If the
samples and library standard are in the linear range,
this one point calibration is considered valid for
screening purposes.

1.9 QUALITY ASSURANCE/
QUALITY CONTROL

The following QA /QC protocols are applicable:
e Run a compicte calibration curve daily.

e Duplicates of a standard, in the mid-range
of the calibration curve and preferably
close to sample results, should be run every
10 samples or so, to ensure dctector
response is constant. )

e Run (wo to three duplicates for each
sample and standard. [n terms of area
count and rctention time values, these
duplicate rcsponses should be within 10-
20% of cach other.

e Matrix spikes, or spiking sampies with
known lcvels of standards, arc not rypically
required, as thc same Tcdlar bag may be
analyzed by other ficld instrumentation
(c.g.. Photovac, OVA, ctc.) and/or
collected onto traps for GC/MS
confirmation. If Tedlar bags arc used to
prepare standards. the time of preparation
should be noted.

e During sample analysis, one of the
standards should be periodically re-
anaiyzed to test for any sample loss in the
bag over time.

e A performance cvaluation (PE) sample is
typically scnt along with the samples to test
for any loss or contamination from transit
or handling during sampling.

e Scnd a trip blank of zcro air along for
analysis at the end of thc sampling run to
determine if any contamination of the
Tedlar bags occurrcd during transit.
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Table 1: Scentograph Operating Parameter Menu

# Operating Parameter Exampie
1 Calibration Sample Name up to 8 letters SAMPLE
2 Sampie Time 1 - 300 seconds 15
3 Delay Time 0.1 - 4.0 seconds 1
4 Desorption Time 0.1 - 4.0 secconds 3
S Inhibit Time 10 - 999 seconds 50
6 Oven Temperature 3°C-140°C 50
7 Chart Duration 1: 3; 5; 10; 15: 20; 30 minutes 30
8 Analvsis per Calibration 1-99 9
9 Auto Analysis Duration 0 - 120 minutes manual
10 Backflush Option 0=off;1 = on
11 Detector 1-AlD, 2-ECD. 3-TCD, F-PID AID
12 | Column up to 8 letters 6 ft. 10% CPS
13 | Column Pressurc 5-40 20
14 Number of Calibration Pcaks 1-16 1
15 Peak Number 1
¢  Substance Name up to 8 lctters Ul/AID
¢  Concentration Range 0 = ppm; L = ppb PPM
® Calibration Concentration 99.9 ppm; 9999ppb 1.00
®  Peak Alarm Values - 99.99 ppm: Y999ppb 99
16 | Upload Sceniograph Parameters

1.10 DATA VALIDATION

As mentioned previously, peak ideatification is by
rctention time index (RTT). Sample spikes, using
known levels of target compounds. can be prepared
to identify the absence/presence of target
compounds in the samples, if peaks are cluting close
to the target compounds. Typically, only the RTT is
ncedcd to identify the peaks of interest.
Quantification is determined from the linear
calibration curve, and solving for concentration "(y)"
from the straight line equation. The cocfficient of
variation on the straight line equation should have
an R squared (R?) of 0.95 or better. Confirming the
identity of any particular target compound must be

done by other analytical methods, typically GC/MS.
Standards must be run along with the samples and
should bracket the levels found in the field samples.

Alternatively, a statistical approach to data
validation can be sought. Once the lincar range is
established, an appropriate standard of either low or
midrange conceatration will be analyzed 10 or more
times throughout the day. The standard dcviation
of the mean (o(n-1)) for the response of the
standard selected is determined. The statistical
metbod detection limit (MDL) will be three times
the standard deviation (30). The mcthod
quantitation limit (MQL) will then be 10 limes the
standard deviation (100). Results below the MDL
are considered "nondctects” (ND). Results above



the MDL but below the MQL arc considered
“detected”, but below the quantitation limit, so are
ascribed a "J" value. This "J* value will flag the data
to let the user know the results are questionable.
Results above the MQL are considered statistically
rcliable data.

1.11  HEALTH AND SAFETY

Analysis should be performed in a well-ventilated
room. When liquid reagents are used to prepare
standards, etc., disposable protective gloves and
suitable eye protection should be worn. Work
should be performed under a vented hood.
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2.0 PORTABLE XRF ANALYZER: SOP #1707

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to describe the procedures for portable
X-ray fluorescence spectroscopy (XRF), an
analytical technique which allows for qualitative and
quantitative analysis of a sample’s chemical
composition. In a source-excited XRF analysis,
primary X-rays emitted from a sealed radioisotope
source are utilized to irradiate a sample. These X-
rays cause the sample to emit characteristic
fluorescent X-rays from the elements contained in
the sample. From the energy, or wavelength, of
these fluorescent X-rays, a qualitative analysis can
be made. From the number of X-rays at a given
energy, a quantitative analysis is possible. Solid and
liquid samples can be analyzed with proper X-ray
source selection. Typical eavironmental applications
are:

® heavy metals in soils, sludges, and liquids;
* light elements in liquids;

¢ heavy metals in industrial waste stream
cffluent;

® PCBs in transformer oil by Cl analysis; and

* heavy metal air particulates collected on
membrane filters.

Measurements may be made in situ, or sampies may
be coliected, homogenized, and placed into sample
cups for analysis.

22 METHOD SUMMARY

XRF instruments use radioactive isotopes, such as
Fe-55, Cm-244, Cd-109 and Am-241, for the
production of primary X-rays. Each source emits a
specific energy range of primary X-rays that causes
a corresponding range of elements in a sample to
produce fluorescent X-rays. When more than one
source excites the eclements of interest, the
appropriate source(s) is selected according to its
excitation efficiency for the elements of interest.
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For measurement, the sample is positioned in front
of the source-detector window and exposed to the
primary (source) X-rays by pulling a trigger on the
probe (or pushing back the top of the probe unit on
the sample type probe), which exposes the sample
to radiation from the source. The sample’s
fluoresceat and backscattered X-rays enter through
the detector beryllium (Be) window and are
detected in the active volume of a high-resolution,
gas-filled, proportional counter.

Elemental count rates (the number of net clement
pulses per sccond) are used in correlation with
actual sampie compositions to gencrate calibration
models for qualitative and quantitative
measurcments.

The user selects an analysis time from 1 to 32,767
seconds. Generally, the shorter measurement times
(30 s - 100 s) are used for initial screening and hot
spot delineation, while longer measurement times
(100 s - 500 s) are used for higher precision and
accuracy requirements.

23 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Use appropriate sample containers (glasswarc) with
Teflon-lined lids for sample collection. Disposable
31-mm diameter plastic cups arc used for XRF
measurcments.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

¢ Sample Placement. The X-ray signal decreases
the greater the distance from the radioactive
source. Minimize decrease by maintaining the
sample’s distance from the source within a 1-

mm range.

o Sample Representation. Represeatation is
affected by the soil macro- and micro-
homogeneity. This can be minimized by either
homogenizing large samples prior to analyzing
an aliquot, or by analyzing several sampies (in
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situ) at cach sampling point and averaging the
resuits.

Reference Anaiysis. XRF soil chemical and
physical matrix effects may be corrected by
using inductively coupled plasma (ICP), or
atomic absorption (AA) spectrometer-analyzed,
site-specific soil samples as calibration samples.
A major source of error can result if the
samples analyzed are not representative of the
site and/or the analytical error is large. With
XRF calibrations based on reference analysis
results, the XRF analytical resuits may be in the
same units used for the calibration sampies
reference analysis For example, total metals

can be used for comparison using the toxicity

characteristic lcachate extraction procedure
(TCLP).

Chemical Matrix Effects. Chemical matrix
cifects result from differences in concentrations
of interfering clements. These effects appear as
cither spectral interferences (peak overiaps) or
as X-ray absorpuon/enhana:mem phenomena.
Both effects are common in soils contaminated
with heavy metals. It is critical to establish all
chemical matrix relationships during the time of
instrumeant calibration. This is done by using
ICP or AA analyzed soil samples as the XRF
calibration standard (as discussed in Step 3).

Physical Matrix Effects. Physical matrix effects
resuit from variations in the physical character
of the sample. They include such parameters as
particle size, uniformity, homogeaeity and
surface condition. Physical matrix effects can
be minimized by sieving and thoroughly
homogenizing a soil sampie prior to analysis.

Ambient Temperature. Changes in ambient

temperature can affect the gain of the .

amplifiers producing instrumeat drift. As long
as the gain control is allowed to make periodic
adjustments however, the unit will compeasate
for the influence of temperature on its encrgy
scale. If increasing or decreasing ambient
temperature is a concern, allow the XRF unit to
gain control after every five measurements.

Moisture Content. Moisture content of soil
samples poses potential interference.  Soil
samples should have a percent moisture of no
more than 20%. Dry samples, if necessary.

2.5

2.6

2.7

2.7.

X-Ray Spectrum Overlap. Certain X-ray lines
froma different clemeats (when present in the
sample) can be very close in energy, and
therefore, interfere by producing a seversly
overlapped spectrum. The lead/arsenic overiap
is a typical exampie.

Pure Element Calibration. When doing the
pure clement calibration, be sure to include all
clements of interest at the site, as well as
clements adjacent to the target compound. In
addition to target elements, include all elements
present in detectable amounts with the X-ray
source being used. Use that information to
determine potential spectral interferential effect
oa the target clement,

EQUIPMENT/APPARATUS

portable XRF-X-MET model 840, model
880 or equivalent

pure clement samples

battery charger

battery pack

31-mm diameter disposable sampie cups
polypropylene film, 0.2 mil thickness
plastic bags

20-mesh sieve

moisture balance oven

nylon reinforced, water-repeilant backpack
metal reinforced shipping case with dic-cut
foam inserts

REAGENTS

® pure clement spectral calibration standards
®  matrix calibration standards - ICP- or AA-
analyzed site matrix calibration standards

PROCEDURES
1 Calibration

Calibration of the XRF should be based om
previously collected samples which were analyzed by
AA or ICP. The ficld-portable unit uses samples
collected from the site to generate a calibration
curve.

Samples used for XRF calibration, more commoanly
referred to as site-specific calibration standards



(SSCS), must be representative of the matrix and
concentration range which will be sampled at the
site. For example, if conducting an investigation for
off-site contamination, then SSCS samples should
not come from on site. The matrices could be
different and may introduce a source of error in the
calibration model.

In addition, a full concentration range of the target
clement(s) of interest is needed to generate a
representative calibration curve. The highest and
lowest SSCS samples will be used to determine the
linear calibration range. Sampies used to generate
the calibration curve must be prepared in a fashion
similar to samples analyzed by the XRF. Sampies
used for the calibration, especially those sampies at
approximately the level of concern, are used as QC
check samples during field activities.

The more the sampler knows about how the matrix
varies at the site, the more representative the
calibration model, and the more accurate the
results. A minimum of 10 samples are
rccommended to generate the calibration; the
maximum number is 30. A general ruie is to add 5
samples for cach element of interest and 5 samples
for cach adjacent clement. As the number of
clements under analysis increases, more calibration
samples are required to adequately characterize the
concentration ranges present for cach clement. Be
aware that there may be a need for more than one
calibration model to maintain linearity over the
concentration ranges in question.

2.7.2 In Situ Soil Analysis

In situ soil measurements provide a rapid means of
data coliection at a large number of sampie points,
climinate the need for sample containers and chain
of custody forms, and yield real-time measurements.
Two primary scenarios exist for in situ
measurements. First, perform rough, rapid, noa-
quantitative XRF screening with a non-site-specific
or generic calibration model; this aliows for
decisions such as where to collect samples for use in
a site-spedific calibration model This scenario
takes into account previous data collected at the
site, a visual inspection of the site, and historical
background information. Care should be exercised
when using non-site-specific or generic calibration
models, as variations in sample representativeness
and matrices may significantly limit the validity of
the model. Second, in situ XRF screening is
conducted with a site-speafic calibration model
providing rapid, scmi-quantitative data.
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In addition to these two in situ scenarios, XRF
analysis may be performed on sampies which have
been collected and undergo some type of sample
preparation. When sampling is employed, the
prepared sampie is analyzed by XRF measurement,
and the same portion is then submitted for
confirmation analysis by AA/ICP, according to
QA/QC protoccls. A split portion of the sample is
archived.

Remove all surface debris in the sampling location.
To avoid cross contamination, place a sirgle
thickness plastic sample bag or polypropylene fiim
over the probe and firmly press the probe to the
ground. Where possible, maximize instrument
performance by placing it 3 mm from the ground

- surface. It shouid be npoted that in situ

measurements can exhibit a high degree of
variability due to the natural heterogeneity of the
soil. This effect may be minimized by averaging
multiple readings within a predetermined arca
based on sampling objectives. Single in situ
measurements may be used at any one sample
location; however, this can reduce the precision and
representativeness associated with the XRF resuits.
Therefore, the minimum rccommended
measurement time or duration for in situ analysis is
30 seconds. All sample readings should be
recorded.

The depth of X-ray penctration for analysis is only
the first two or three millimeters of soil. Therefore,
in situ messurements represent dats from the
ground surface only, and in no way reflect sub-
surface soil conditions. As little as 0.5 cm of clean
sail cover can compietely mask a hot spot. Also, in
situ analysis can have a high degree of error due to
the heterogeneity and possible wide range of
particle size fractions present in the sample. Data
obtained from in situ analysis is best suited for site
characterization activities where the user is
interested in obtaining a quick overview of site
conditions at the surface. It can aiso define extent
of contamination if confirmation samples are used.

2.7.3 Soil Samples for XRF Analysis

Discrete sample collection involves physical
collection of a soil sample (4 0z.) and some type of
field preparation prior to XRF analysis. Two types
of discrete XRF sampling are utilized in the ficld.
One type involves collecting a sample in a plastic
bag, rough sieving it to remove organic debris and
rocks, and homogenizing it by mixing in the bag.
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Take the XRF recading by directly measuring
through the sampile bag. Take three measurements
(rom ecach bag, shaking the bag between
measurcments. A measurement time of 15-30
scconds is rccommended. Be consistent with
sampling time for all samples collected. Once XRF
measurcments are complete, prepare a minimum of
10% of the samples for confirmation analysis by
AA/ICP. It is imperative that the same sampie
utilized for XRF analysis be seat for the
confirmation analysis; this is typically accomplished
by splitting the volume of the original sample
prepared, one half being sent for analysis to the lab
and one balf being archived.

A second method of discrete XRF sampling invoives *

a more rigorous mcthod of sampie preparation.
The first step in sample preparation is drying, either
by air, in a conventional oven at 105°C, or with a
moisture balance. Drying is a recommended step
and is necessary based on moisture content of the
soil. Use care when using a microwave oven or
conventional oven for drying due to their poteatial
to vaporize lead, arsenic and mercury, if present in
samples. Not oaly does this lead to error, but it
may be a health hazard. Small, air-circulating or
moisture balance ovens are recommended. Proper
respiratory protection should be worn.

Oance dry, remove any visible organic debris and
sieve the sampie through a 20-mesh sieve. Fill a
sample cup with the prepared sampie and retain it
for confirmation analysis. Settle contents in the
sampie cup by tapping; this will yieid a more
smooth, uniform surface for analysis. Cover the
sampie with polypropylene film (making ccrtain
there are no wrinkles in the film) and anaiyze it for
240 seconds. Shake the cup and analyze again.
Repeat this procedure for a total of three readings
on each sample. Record the individual results and
calculate an average. Save the prepared sampie
cup. A minimum of 10% of the prepared sample
cups should be sent for confirmational analysis by
AA/ICP procedures.

28 CALCULATIONS

Mathematically model the matrix calibration for
optimum linearity, as per the XRF operating
instructions.

10

QUALITY ASSURANCE/
QUALITY CONTROL

There are a sumber of QA/QC measurements
which must be utilized whea performing XRF
analysis.

¢ Precision is decterminea by repeated
measurements of a low niatrix calibration
standard at the beginning of sampling
activities, and then after cvery teath
sample. This sample is analyzed for the
same time as the field samples. The
precision objective for XRF should be
+20% relative standard deviation. A mid-
range matrix calibration sample is also
recommended to aid in determining
instrument precision. This sample should
be at or ncar the concentration level of
interest. By running low-level calibration
sampies, gain changes and baseline drift
can be monitored.

2.9

® Accuracy is best determined by using site-
specific, low-, mid- and high-level
calibration samples that are analyzed by
AA/ICP.

® Representativeness is best determined by
developing an adequate sampling scheme
which characterizes the range of
contaminants and matrix variability at the
site.  When the calibration samples
accurately characterize the range of
contaminant conceatrations on site, the
calibration model will be representative of
the site.

¢ The question of comparability arises when
XRF data are compared to AA or ICP
data obtained from a sample digestion
procedure. XRF data may not be
comparable to data obtained by AA or
ICP. The portable XRF should be used as
a screening tool in conjunction with these
more rigorous analytical methods,
especially with the acid digestion method
procedures.  Using AA/ICP, samples
shouid be prepared in the same manner as
those for XRF analysis.

e Completeness is determined on a site-
specific basis and is a measure of the
desired number of sampies analyzed versus
the actual number of sampies analyzed.

—



Replicates are rccommended at a
minimum rate of 5-10%.  Replicate
sampies should be prepared independeatly
of other sampies and go through the same
sample preparation procedure. Replicates
are a check on homogeneity of the sample
matrix, consistency of sample preparation,
and precision of the analysis.

Coanfirmation samples are recommended
at a minimum rate of 10%. Ideally, the
sample that was analyzed by XRF should
be the same sample that is sent for
AA/ICP confirmation analysis. When
confirming an in situ analysis, collect a
sample from a six-inch by six-inch area for
both an XRF measuremeat and a
confirmation analysis. The correlation
factor beciween XRF and AA/ICP data
should be 0.7 or greater.

Performance evaluation (PE) samples arc
another possible QC mechanism for
checking AA/ICP analysis, but are not
typically applicable to XRF anaiysis duc to
a dissimiiar matrix. If the site matrix does
oot match the PE matrix the user should
not utilize the PE sampies.
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1.10 DATA VALIDATION

This section is not applicable to this SOP.

1.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow US. EPA, OSHA, and site-specific health
and safety procedures.
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3.0 PHOTOIONIZATION DETECTOR (HNU): SOP #2056

3.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
the procedure for using a photoionization detector
(PID). The PID is a portable, non-specific,
vapor/gas detector cmploying the principle of
photoionization to detect a variety of chemical
compounds, both organic and inorganic, in air. This
procedure is applicable to the HNU-PI 101.

32 METHOD SUMMARY

The PID is a useful general survey instrument at
bazardous waste sites. A PID detects and measures
real-time concentrations of many organic and
inorganic vapors in air. A PID is similar to a flame
ionization detector (FID) in application; however,
the PID has somewhat broader capabilities as it can
detect certain inorganic vapors. Conversely, the
PID is unable to respond to certain low molecular

weight hydrocarbons, such as methane and ethane,
which are readily detected by FID instruments.

The PID employs the principal of photoionization.
The analyzer responds to most vapors with an
ionization potential less than, or equal to, that
supplicd by the detector, which is an ultraviolet
(UV) lamp. Photoionization occurs when an atom
or molecule absorbs a photon of sufficient energy to
release an electron and form a positive ion. This
action occurs when the ijonization poteatial of the
molecule in clectron volts (¢V) is less than the
energy of the photon. The sensor is housed in a
probe and consists of a secaled ultraviolet light
source that emits photons with an energy level high
enough to ionize many trace organics, but not
enough to ionize the major compoanents of air. A
chamber exposed to the light source contains a pair
of electrodes, one bias electrode and one collector
clectrode. When a positive poteatial is applied to
the bias electrode, a ficld is created in the chamber.
lons formed by the adsorption of photons are drivea
to the coliector electrode. The current produced is
then measured and the corresponding concentration
is directly displayed on a meter in units above
background. Several probes are available for the
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PID, cach baving a different source and a different
ionization potential. ~ The sclection of the
appropriate probe is essential to obtain useful field
results. Though it can be calibrated to a particular
compound, the instrumeat cannot dlstmgmsh
between detectable compounds in a mixture of
gases, and therefore produces an integrated
response to the mixture. )

Three probes, cach containing a different UV light
source, can be used with the HNU. Energies are
9.5, 102, and 11.7 electron voits (eV). All three
detect many aromatic and large molecule
hydrocarbons. In addition, the 102 eV and 11.7 ¢V
probes detect some smaller organic molecules and
some halogenated hydrocarbons. The 102 eV
probe is the most useful for environmental response
work, as it is more durable than the 11.7 eV probe
and detects more compounds than the 9.5 eV probe.

Gases with ionization potentials near to, or less
than, that of the lamp will be ionized, and thus be
detected and measured by the analyzer. Gases with
an ionization potential higher than that of the lamp
will not be detected. The ionization potentials for
various atoms, molecules, and compounds are givea
in Appendix B. The ionization potential of the
major components of air (oxygen, nitrogen, and
carbon dioxide) range from about 12.0 eV to about
156 eV, so are not ionized by any of the three

lamps.

lonization seasitivity for a oumber of chemical
groupings when exposed to photons from a 102 eV
lamp is illustrated in Table 2. Applications of cach
probe are included in Table 3.

While the HNU is primarily used as a quantitative
instrument, it can also be used to detect certain
contaminants, or at least narrow the range of
pombnlmes. Noting instrument respoase (0 a
contaminant source with different probes climinates
some contaminants from consideration. For
instance, a compound's ionization potential may be
such that the 9.5 eV probe produces no response,
but the 102 eV and 11.7 ¢V probes do elicit a

response.
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Table 2: Relative Photoionization Sensitivities for Various Gases

Relative

Chemical Group Sensitivity Exampies
Aromatic 10 benzene, toluene, styrene
Aliphatic Amine 10 diethylamine
Chlorinated Unsaturated 5-9 vinyl chloride, vinylidene chloride, trichloroethylene
Carbonyl 5-7 MEK, MIBK, acetone, cyclohexanone
Unsaturated 3-5 acrolein, propyiene, cyclobexanone, allyl alcobol
Sulfide 3-5 hydrogen sulfide, methvl mercaptan
Paraffin (C,-C,) 1-3 pentane, hexane, heptane
Ammonia 03
Paraffin (C,-C,) 0 methane, cthane

Note: Relative scositivity is the actual HNU meter reading observed whemn measuring a 10 ppm gas
concentration of the listed chemical, using the 102 eV probe (calibrated for 10 ppm of benzene) and

a span sctting of 9.8 (for direct reading of benzesne).

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is not applicable to this SOP.

3.4 INTERFERENCES AND
POTENTIAL PROBLEMS

3.4.1 PID Instrument Limitations

® The PID is a non-specific, total vapor
detector. It cannot be used to idenmtify
unknown substances; it can only quantify
them.

¢ The PID must be calibrated to respond to
benzene using isobutylene calibration gas
which has been analyzed and compared to
a known benzene standard.
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The PID does not respond to certain low
molecular weight hydrocarbons, such as
methane and ethane, and does not detect a
compound if the probe has a lower energy
than the compound’s ionization potential
Methane absorbs ultraviolet lamp energy.
Oue-half percent methane will result in a
30 percent reduction in detector sensitivity
and 5 percent methane will yield a 90
percent decrease in detector sensitivity.

Certain toxic gases and vapors, such as
carboa tetrachloride and hydrogen cyanide,
be detected with a PID.

Certain models of PID instruments are not
intrinsically safe. The HNU-PI 101 PID is
not designed for coatinuous use in
potentially flammable or combustible
atmospheres. Therefore, a PID shouid be
used in conjunction with a Combustible
Gas Indicator.



Table 3: Typical Applications of Interchangeable Probes

Ionization Potential
Compound (eV) Relative Sensitivity
p-xylene 8.44 0.10 0.104
p-chlorotoluene 8.70 0.09 0.112
toluene 8.82 0.09 0.112
o-chlorotoluene 8.83 0.075 0.112
cthyl acetate 9.19 0.075 0.112
benzene 9.24 0.10 0.10
methyl mercaptan 9.24 0.10 0.072
pyridine 932 0.075 0122
allyl alcohol 9.67 0.10 0.112
crotonaidehvde 9.88 0.075 0.104
amyl alcohol 9.80 0.09 ) 0.116
cyclobexane 9.88 0.075 0.104
vinyi chloride 995 0.085 0.112
butanoi 10.94 0.09 0.176
ammonia 10.15 0.06 0.160
acetic aad 1037 0.04 0.560
cthviene 10.52 0.0 0320
cthylene oxide 10.56 0.0 0.298

Note: Relative sensitivity equals the response with the 9.5 eV probe or the 11.7 eV probe divided by the

response with the 10.2 ¢V probe.

Eléctrical power lines, radiotransmissions
or power transformers may cause
interference with the instrument and thus
causc measurement errors.

Winds and high humidity will affect
measurement rcadings. The HNU may
become unusable under foggy or humid
conditions, when condensation occurs on
the lamp. This is indicated by the needle

recycled paper
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dropping below zero, or a slow constant
¢limb on the read-out dial

The lamp window must be periodically
cleaned to cnsure the maximum
transmission of the ionizing protons into
the detector chamber. :

The 11.7 ¢V lamp window is a type of
fluoride crystal which is hygroscopic and

ecology and environment



3.4.2

3.5 .

will absorb water vapor from the sample
stream. [n high humidity applications, the
lamp should be ciecaned with an oil-free,
chlorinated hydrocarbon, or freon on a
daily basis.

The HNU measures coancentrations from
about 1-2000 ppm, although the response is
not lincar over this entire range. For
example, the response 1o benzene is linear
from about 0-600 units above background.
This means the HNU reads a true
concentration of benzene only between 0
and 600. Greater concentrations are
detected at a lower level than the true
value.

Do not use this instrument for head space
analvsis where liquids can inadvertently be
drawn into the probe.

Regulatory Limitations

Transport of calibration gas cylinders by
passenger and cargo aircraft must comply
with the U.S. Code of Federal Regulations,
49 CFR Parts 100-177. A typical
calibration gas included with a PID is
isobutylene. It is classified as a non-
flammable gas, UN #1556 and the proper
shipping name is Compressed Gas. [t must
be shipped by cargo aircraft only.

EQUIPMENT/APPARATUS

PID (HNU)

operating manual

probes: 95¢V, 102V, or 11.7 eV
battery charger for PID

spare batteries

jeweler’s screwdriver for adjustments
Tygon tubing

NBS traceable calibration gas (type)

“T" valve for calibration

field data forms

intake assembly exteasion

strap for carrying PID

Teflon tubing for downhole measurements
plastic bags for protecting the PID from
moisture and dirt

16

Note: This instrument may be kept on continuous
charge without battery damage.

3.6 REAGENTS

® isobutylene standards for calibration

e methanol for cleaning ionizanion chamber
(GC grade)

e mild soap solution for cleaning unit
surfaces

® spectfic gas standards when calibratitg to a
specific compound

s light source cieaning compound Cat No.
PA101534-A1 (for 9.5 and 10.2 ¢V lamps
ouly)

e oil-free, chlorinated solvent, or freon for
cleaniag the 11.7 ¢V lamp

The HNU is calibrated according to the operations
manual, using isobutylene as the calibration
standard. Also, refer to the operations manual for
alternate calibration to a specific compound.
Current HNU manuals contain an error with the
isobutylene response factor for the 102 ¢V lamp.
The manual indicates 7.0 whereas the correct value
is approximately 5.5.

3.7 PROCEDURES

3.7.1 Start-up

1. Check to ensure the proper operation of the
PID, as appropriate, using the ecquipment
checklist provided in Sections 3.5 and 3.6 and
the steps listed below.

2. Allow the temperature of the unit to equilibrate
to its surrounding (about 5§ minutes).

. 3. Attach the probe to the read out unit. Match

the alignment key, thea twist the coanector
clockwise until a distinct locking is felt.

4. Turn the Function switch to the battery check
position. Check to ensure that the indicator
reads within or beyond the green battery arc om
the scale plate. If the indicator is below the
greea arc, or if the red LED comes on, the
battery must be charged prior to using.



10.

11.

To zero the instrument, turn the Funcrion
switch to the Standby position and rotate the
Zero Potentiometer until the meter reads zero.
Wait 15-20 seconds to ensure that the zcro
adjustment is stable. If not, then readjust.

Check to sce that the Span Potentiometer is set
at the appropriate setting for the probe being
used.

Set the Funcrion switch to the desired range.

Listen for the fan operation to verify fan
function.

Look for ultraviolet light source in the probe to
verify function. Do not look at this light source
from closer than 6 inches with unprotected
eyes; observe bricfly.

Prior to survey, check instrument with an

organic point source such as a Magic Marker to
verify instrument function.

Routinely throughout the day, verify the
remaining useful battery life by turning the
Function switch to BATT. Schedule the
instrument’s usc accordingly.

3.7.2 Field Operation

Field Calibration

1.

2

Follow the startup procedure in Section 3.7.1.

If the PID does not start up, check out, or
calibrate properly, the instrument should not be
used. Under no circumstances should work
requiring PID air monitoring be done without
a properly functioning instrument.

Set the Function switch to the range setting for
the concentration of the calibration gas.

Attach a regulator to a disposable cylinder of
calibration gas. Connect the regulator to the
probe of the HNU with a piece of clean Tygon
tubing. Open the valve on the regulator.

The latest technical information from HNU is
that the cxternal Span Adjusiment Control

recycied paper

should be used to calibrate the instrument.
That is, if you are calibrating an HNU to a 60
ppm isobutylene as benzene standard with the
unit set at 9.8, and the HNU reads 50 ppm, the
external Span Adjustment Control should be
adjusted to a lower number sctting until the
correct reading has been obtained. The lower
the number on the Span Adjustment Coatrol
the greater the instrument sensitivity,

Record the following information in the site
logbook: the instrumeat [D number (EPA
decal or serial number if the instrument is a
rental), the initial and final span settings, the
date and time, concentration and type of
calibration gas used, and the name of the
person who calibrated the instrument.

Record the calibration data in the field.

In some ficld applications, with the exception of
the probe’s inict and exhaust, the PID should
be wrapped in clear plastic to preveat it from
becoming contaminated and to prevent water
from getting inside in the event of precipitation.

Operation

1.
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Record all readings in the site logbook.
Readings should be recorded as "units above

background,” not ppm.

As with any field instrument, accurate results
depend on the operator being completely
familiar with the operator’s manual. In order
to obtain accurate rcsults, follow the
instructions in the operating manual explicitly.

Position the probe assembly close to the area
to be monitored because the low sampling rate
allows for only very localized readings. Under
no circumstances should the probe tip assembly
be immersed in fluid.

While taking care not to expose the PID to
excessive moisture, dirt, or contamination,
monitor the work activity as specified in the site
health and safety plan. Conduct the PID
survey at a slow to moderate rate and the
intake assembly (the probe) should slowly
sweep from side to side. Thereis a3 to §

ecology and environment



second delay in read-out, depending upon the
instrument’s seasitivity to the contaminant.

5. During drilling activities, perform PID
monitoring at regular intervals downhole, at the
beadspace, and in the breathing zone. In cases
with elevated organic vapor levels, monitor in
the breathing zone during actual drilling. When
the activity being monitored is not drilling,
readings should emphasize breathing zone
conditions.

6. When the activity is completed, or at the end of
the day, carefully clean the outside of the PID
with a damp disposable towel to remove any
visible dirt. Check calibration again bcfore
storing. Return the PID to a secure area and
place on charge.

3.7.3 Post Operation
1. Turn Function switch to "ofl.”

2. Place the instrument on the charger. When on
charge, the probe must be connected to the
readout unit to ensure charging.

3. Complete logbook entries, verify the accuracy
of entries, and sign/initial all pages. Following
completion of a series of "0" readings, verifv the
instrument is working.

4. Check the ecquipment, repair or replace
damaged equipment, and charge the batteries.

CALCULATIONS
The HNU is a direct reading instrument. Readings

arc interpreted as units above background, rather
than ppm.

3.8

3.9 QUALITY ASSURANCE/

QUALITY CONTROL

There are no specific quality assurance activitics
which apply to the implementation of these
procedures. However, the following QA procedures

apply:
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o All data must be documented on ficld data
sheets or within site logbooks. :

e All ipstrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration

activities must occur prior to
sampling/operation, and must be
documented.

3.10 DATA VALIDATION

This scction is not applicable to this SOP.

3.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and site-specific health
and safety practices.

The HNU-PI 101 is certified for use in Class 1,
Division 2, Groups A, B, C, and D.



4.0 PHOTOVAC 10A10 PORTABLE GAS CHROMATOGRAPH
OPERATION: SOP #2107

41 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
the use, calibration, and maintenance of the
Photovac 10A10 portabie gas chromatograph. The
Photovac 10A10 gas chromatograph is used for field
and laboratory analysis of air, soil gas, and
water/soil headspace sampies. Chlorinated and
noan-chlorinated alkenes and aromatic hydrocarbons
down to the 1 to 20 part per billion (ppb) range can
be detected.

4.2 METHOD SUMMARY

The Photovac 10A10 is a battery/AC-operated
photoionization detector (PID) portable gas
chromatograph. It is a field instrument capable of
monitoring for many organic vapors using an
ultraviolet light source and a photoionization
detector. The samples are introduced into the
10A10 via gas-tight syringes. Gascous contaminants
are ionized as they emerge from the column. The
ions arc then attracted to an oppositely charged
electrode, which causes a current and sends an
clectronic signal to a strip chart recorder or,
alternately, to an integrator/plotter system.

4.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND

STORAGE

This section is not applicable to this SOP.

INTERFERENCES AND
POTENTIAL PROBLEMS

4.4

® This instrument should not be exposed to
precipitation or high humidity.

* The instrument works best in a stable,
temperature-controlied eavironmeat.

e Liquids should not be injected into this
instrument.

recycied paper
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4.5

Ré&np can only be reported relative to
retention times of the calibration standard
used.

Combustion fumes can contaminate the
columns.

High concentrations of short chain alkanes
and alkenes in samples may interfere with
the resolution and detector seasitivity of
carly-cluting chlorinated alkenes, and
aromatic compounds.

Since the Photovac is a GC, the target
compounds are identificd by their retention
times (RTs). If the RT of the sampie
peak(s) matches the RT of the standard
peak(s), they are assumed to be identical.
If any non-target compound has the same
RT, it can be misidentified as a target

compound.

EQUIPMENT/APPARATUS

Photovac 10A10 gas chromatograph, with
manual and power cord

extra source lamp

Photovac lamp tuning screwdriver

extra columns/fittings

ultrazero air carrier gas

two-stage regulator, with quick-connect
1 flowmeter per Photovac, cither bubble-
meter, rotameter, or Gilibrator

septa, 6 mm diameter

syringes, gas-tight, 10 uL to 1 mL

VOA vials filled with activated charcoal,
for syringe cleaning

integrator or strip-chart recorder, with
appropriate connections

labels

extra Photovac integrator pens

extra Photovac integrator paper

tools ~ large adjustable wreach, wrenches
(5/16 inch to 9/16 inch), screwdrivers ((lat
and Phillips head), necdle-nose pliers,
jeweler’s screwdrivers, Allen wrenches
duct tape

ecology and environment



Teflon tape

power strip

snoop

Kimwipes (or similar lint/static free wipe)
Pelican cases (or equivalent)

. 4.6 REAGENTS

® carrier gas cylinder (compressed ultrazero
air, 0.1 ppm total hydrocarbons).

® headspace calibration standards (Supelco A
and B or equivaient).

® cerntified gas calibration standards with a =

2% level of accuracy (from Scott Speciality

Gas, Matheson Gas, or other reliable
source).

4.7 PROCEDURES
4.7.1 Laboratory Operation

1. Anach the carrier gas (air) cylinder to the
10A10, and, via the second stage of the duai-
stage regulator, deliver 2 maximum of 40 psi.

2. The flow rate will vary according to the target
compounds in question and the column used.
Adjust the carrier gas flow using the knuried
knob to the left of the 10A10, labeled Column
1 or Column 2. The flow is measured by
attaching a flowmeter to the vent port at the
top left of the unit. Once the flow is set, the
PID will stabilize after approximately 1/2 bour
of warm up time. Set the output at 10 mV
using the offset knob in the ceater of the unit.

3. Attach an interface cable from the output lead
on the.10A10 to a strip chart recorder, or
preferably, a plotter-integrator such as the
Hewlett Packard 3396A. The voitage input
and/or attenuation is selected oa the chart or
integrator to keep peaks on scale. Check that
the electrical coatrols are set as follows:

® power switch to "off"
® charge switch to “off"

® attenuation switch to 100 (lowest
iivity)

e offset dial to zero

® chart recorder connected to the coaxial
output connector

e chart recorder set to 100 mV (full scaie)
and chart speed to 1 cm/min

e power cord plugged into the panel socket
(the red AC indicator light will come on)

The instrument is now in its power down
condition and is ready for starting.

4. With the chart recorder off, switch on the
power switch. The red Source Off indicator will
light and stay on for up to 5 minutes. During
this time the lamp-start sequence is being
automatically initiated.

5. As soon as the Source Off light is extinguished,
the meter shows a high reading which should
fall as conditions in the photoionizing chamber

bil

6. Establish an acceptable base line on the chart
recorder.

The instrument is now ready for calibration.

4.7.2 Calibration

Refer to Table B, Appendix B, for the calibration
and maintenance schedule. Photovac Incorporated
conducts an instrument calibration and includes the
chromatogram as a component of that instrument’s
instruction manual. A check of the instrumeat’s
performance can be accomplished by duplicating the
factory calibration check and comparing the resuits.
The procedure is as follows:

1 Compietely flush a clean 1-L sampie battle (or
adunl-LTedhrbagﬁneleithamm
cap) with good quality bottled air.

2. Using the factory calibration data sheet,
calculate the required amounts of ecach
calibration compound required to geaerate an
air standard (with a total volume of 1 liter)
which is identical to that run by Photovac in the
factory calibration.

3. Using an appropriate volume gas-tight syringe,
aspirate the required amount of cach



compound from the headspace of the storage
bottles at room temperature, acd inject it into
the purged 1-L sample bottle (or Tedlar bag).
B~ careful to fully flush ths syringe with clean
air before injecting a new compound.
4. Allow 10 minutes for the standard to
cquilibrate.

5. Using a ciean 100 1l gas-tight syringe, aspirate
the required injection volume from the 1-L
standard. With a crisp and snappy action, inject
the standard into the proper "injection port® of
the Photovac 10A10.

6. Start and mark the strip chart recorder. The
resulting chromatogram should be similar to the
factory calibration chromatogram, under similar
conditions.

7. A simple calibration curve can be constructed
by injecting the same volume of several
standards with varying concentration levels of
the target compounds. Alternatively, a
calibration curve can also be constructed by
injecting various volumes (10 - 1000 uL) of the
same standard. In this case, the response of
the standards and samples should be
normalized to one injection volume. Both
standards and samples preseat in Tedlar bags
can be diluted in the ficld.

4.7.3 Field Operation

1. Prior to any field analyses, check to ensure that
the instrument is operational and clean.
Remove closure fittings on the Detector Out
port. Closure fittings may have been engaged
lo prevent static contamination.

2. Check that the carrier gas supply is adequate
(charge supply is 1800 PSI and should last up to
approximately 3 days, depending on carrier flow
rates).

3. Set the pressure regulator to zero (fully
counterclockwise) and turn on the main valve of

the lecture bottie.

4. Slowly turn the regulator control clockwise until
air begins to escape from the quick-disconnect
connection. Allow the line to purge for 10
seconds.

recycled paper
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S. Plug the quick-disconnect fitting into the free
Carrier in port. Shut off and disconnect the
laboratory air supply. Adjust the lecture bottle
regulator to 40 psig. Set the required flow rate
as described previously using a bubble meter,
calibrated rotameter, or Gilibrator.

6. With the instrument in the “power down" mode,
disconnect the AC power supply. This
automatically switches the instrument to battery
power. The instrument is now completely self-
contained, and, with a battery powered
recorder, may be taken into the field. Check
the battery charge on the Photovac,

7. The instrument is now ready to be run through
the start-up procedures described under
Laboratory Operation, parts 4-8 of the manual.

8. If there is a significant change in ambient
temperature when the instrument is moved
from one place to another, the columa will
require time to stabilize thermally. At higher
sensitivities, a non-thermally stabilized column
will manifest itself as baseline drift.

9. For troubleshooting information, refer to
Appendix B.

4.7.4 Shut Down
1. Turn the power switch to "off.”
2. Reduce the carrier gas flow to 2-5 cm’/min.

3. Place the instrument on low charge while on
the bench and maintain it as described in Table
F and Section 4.7.6 below.

4. Unplug the unit except when charging batteries.

48 CALCULATIONS

4.8.1 Calibration Curve

A calibration curve of at least three concentrations
must be constructed for each target compound. A
straight line equation in the form of y = (m)(x)+b
(where: x = concentration, y = arca counts, m =
slope and b = the intercept) is fit to the standards
raw data. The (y), or the unknown conceatration
for the sample, is determined from the above
straight line equation. Non-linear data is indicative
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of detector response range limitations.

Alternatively, sample concentration can be
caiculated as shown below:

(Sampie] = [5ed] 5 - 22
4
where:
sample = concentration of sampie (ppb or
ppm)
A, = peak arca of sample (volts x
seconds)
A, = peak arca of standard (volts x
seconds)
v, = injection volume of sample (ul)
v, = injection volume of standard (ul)
std = concentration (ppb or ppm)

4.8.2 Standard Response
Generation/Dupilication ot
Factory Calibration Data

If appropriatc gas standard mixturcs arc not
available, gas standards can be made using the
headspace from 40-mL VOA bottles, with Teflon-
lined septa screw caps, partially filled with the
desired neat volatile liquid. Factory instrument
respoase is generally determined using the following
three compounds:

Compound P,@ 20-' C
methyviene chioride 347 mm Hg
n-hexane 126 mm Hg
benzene : 74 mm Hg

These compounds are toxic and should be stored
and worked with uader a hood. The general
formula for preparing a standard from the
headspace above a volatile liquid is:

vy - 10©Q O

P.

Vis = volume of beadspace
(ul)

Pyar = vapor pressure of liquid
(mm HG)"

C = desired concentration
(ppm)

v = volume of standard vessel
(liters)

* Use appropriate tables to determine compound
vapor pressure if working environment is not 20° C.

A determined volume of neat liquid headspace may
be introduced to the standard vessel through the
septa if using a Tedlar bag is used with the
appropriate fitting. Bags or vessels used should be
labelled with content concentrations, date, and time
of preparation.

4.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the operation of the Photovac.
However, all instrumentation must be operated in
accordance with operating instructions as supplied
by the manufacturer, unless otherwise specified in
the work plan. Equipment checkout and calibration
activities must occur prior to sampling or operation
and they must be documented.

4.10 DATA VALIDATION

This section is not applicable to this SOP.

4.11 HEALTH AND SAFETY

Whea working with potentially hazardous materials,
follow US. EPA, OSHA, and site-specific health
and safety practices.



5.0 PHOTOVAC 10S50, 10S55, AND 10S70 GAS CHROMATOGRAPH
OPERATION: SOP #2108

5.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) pertains
to the use, calibration, and maintenance of the
Photovac 10S series portable gas chromatographs.
The 10S series gas chromatographs are used for
field and laboratory analysis of air, soil gas, and
water and soil headspace. It tests for chlorinated
and non-chlorinated, alkene and aromatic,
compounds with detection limits of 1-5 ppb (parts
per billion) for beadspace analysis and 10-50 ppb
for soil gas analysis.

§2 METHOD SUMMARY

The Photovac 10S scries are battery/AC operated,
portable gas chromatographs with photoionization
detectors. They are field/laboratory instruments
capable of screening for many organic vapors using
an ultraviolet light source and photoionization
detector. Gaseous contaminants are ionized as they
emerge from the column. The ions are then
attracted to an oppositely charged electrode which
causes a current and sends an electronic signal to
the Photovac internal microprocessor or optional
integration device. Refer to ERT SOP #2109,
Photovac GC Analysis for Air, Soil Gas, Water, and
Soil, for additional information.

53 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

This section is not applicable to this SOP.

5.4 INTERFERENCES AND
POTENTIAL PROBLEMS

¢ These instruments should not be exposed
to precipitation or high humidity.

¢ The instruments are best utilized in stable,
temperature-controlled environments (even
when using the intermal temperature-
controlied oven assembly, which may only
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5.5.1

reduce the effect of external atmospheric
temperature variances). When used
direcily in the field, it is best to maintain
constan: temperatures to avoid the
fluctuating retention times which may occur
with changing temperatures.

Readings can only be reported relative to
retention times of the calibration standard
used.

Combustion fumes can contaminate the
column.

High concentrations of short chain alkanes
and alkesnes in samples may interfere with
the resolution and detector semsitivity of
carly-eluting chlorinated alkenes and
aromatic compounds.

Since the Photovac is a GC, the target
compounds are identified by their retention
times (RTs). If the RT of the sample
peak(s) matches the RT of the standard
peak(s), they are assumed to be identical
If any non-target compound has the same
RT, it can be misidentified as a target
compound.

EQUIPMENT/APPARATUS

Equipment List

Photovac 10S series gas chromatograph,
with manual and power cord

extra source lamp

Photovac lamp tuning screwdriver

extra columns/fittings

ultrazero air carrier gas

two-stage regulator, with quick-connect
fitting

one flowmeter per Photovac, cither bubble-
meter, rotameter, or Gilibrator

scpta, 6-mm diameter

syringes, gas-tight, 10-uL to 1-mL

VOA vials filled with activated charcoal,
for syringe cleaning

extra Photovac integrator pens
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® extra Photovac integrator paper

labels
® tools ~ large adjustable wrench, wrenches
(5/16 inch to 9/16 inch), screwdrivers (flat
head and Phillips head), needle-nose pliers,
jeweler’s screwdrivers, Allen wrenches
duct tape
Teflon tape
power strip
Snoop
Kimwipes (or similar lint/static free wipes)
Pelican cases

5.5.2 Carrier Gas Supply System
Options

In most applications, the carrier gas used is ultra-
zero compressed air (<0.1 ppm THC).

Use of the Internal Reservoir as Carrier
Gas Supply

To recharge the intermal reservoir, a specal
(optional) device known as the High Pressure
Filling Station is needed. This device consists of the
high pressure connection (normally male, left-hand
thread) for cylinder attachment followed by a two-
way vaive. The two-way vaive can be positioned to
deliver gas from the cylinder to a long flexible hose
and then to the Refill receptacie located on the rear
right of the 10SS0 panel. Alternatively, the vaive
can be turned to release high pressure gas held in
the hose, after filling. A pressure relief vaive is
provided for safety at the upper end of the flexibie
hose. This is set at 1700 psi. A flow restricter is
also incorporated in line with the hose, to limit the
escape rate of gas. Under no circumstances should
the high pressure filling station be modified or
disassembled by the user. In the event of any
problems, the unit must be returned to Photovac for
repair or replacement.

Filling procedure is as follows:

L Attach the high pressure fitting to the gas
cylinder and turn the valve handle so that it
points away from the cylinder.

2 Open the cylinder valve and check for leaks.
3. Now turn the filling station vaive so that it

points toward the cylindes. A steady flow of
gas will be heard escaping from the end of the

flexible hose; this purges the hose of any
impurities. '

4. Return the filling station valve to its previous
position.

S. Place the Photovac on a sturdy, flat surface
within casy reach of the flexible receptacie;
press in firmly until a click is heard.

6. Tumn the filling station valve until it again
points toward the cylinder and carefully watch
the Contents gauge on the Photovac as the
needle climbs.

7. As the needle reaches approximately 1600 psi,
the pressure relief vaive on the high pressure
filling station should prevent further increase.
The pressure indicated on the Contents gauge
must not exceed 1800 psi; switch the pressure
relief valve before this occurs., Switching the
valve allows high pressure gas trapped in the
flexible hose to escape, while a check valve in
the Photovac prevents the reservoir contents
from escaping.

8. After relieving the pressure in the hose, it can
be removed from the Refill receptacie by
pulling upward on the knurled collar and

extracting the fitting.
Use of External Tank for Camer Gas
Supply

Whenever possible, connect the Photovac to an
external air cylinder to ensure a longer, more stable
carrier gas supply. A high quality, two-stage
regulator with output at 40 psi is required
Connection between this regulator and the Photovac
is made using 1/8-inch Teflon tubing with a male
quick-connect fitting attached to one end.

5.6 REAGENTS

® carrier gas, ultrazero air (<0.1 ppm total
hydrocarbons)

® appropriate calibration standards (gas or
liquid)



5.7

PROCEDURES

5.7.1 Shipping

The Photovac is initially shipped to the user in a
cardboard box provided by Photovac International.
Repeated shipping of Photovacs to field locations
(in these boxes) has resulted in occasional electrical
and mechanical problems. Shipping Photovacs in a
more rugged container, such as the Pelican King
Size Case (Orr Safety Equipment Co.), or
equivalent is recommended. The Photovac can be
left in this case while in use fo prevent static
electricity and to provide thermai stability.

5.7.2 Pre-Operational Checkout

1.

‘IJ

Check the instrument for any obvious damage.
Plug the power cord into an AC power source,
il available. Remove any closure fittings which
may have been affixed to the Detector Out, Aux

Out, and Cal Out ports in order to minimize

contamination.

Raise the computer module. Check that all
compression fittings associated with the
columns (the pre-column and analytical
column) and all valves which are subject to
carrier gas flow, are finger tight. Do not over-
tighten. Fittings may loosen in transit. Check
which injection port is connected to the
columns (only one may bc used at a time).
Normally, the Photovac is supplied with an SE-
30, 5% packed, 6-inch pre-column and 4-feet of
analytical column unless otherwise specified
(see Figure 1, Appendix B). 1f a capillary
column (usually CP Sil-5, blue, equivalent to
the properties of the SE-30) with oven
temperature control module is being used,
make sure the oven ribbon connection is tight.
Attach the external 12V battery with adapter to
the BNC connector (labeled exx DC) on the left
side of the Photovac top panel. Adjust the
oven module temperature to at least 5° greater
(usually > 40°C) than internal operating
temperature. Close the computer module.
Allow at least 40 minutes for oven temperature
stabilization.

Check that the septum is new. Make sure the
scptum retainer is tight. Do not overtighten.

Engage the carrier gas flow (ultrazero air).
Carrier gas can be introduced cither by
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connecting an external low pressure source
(attached by a Quick-Connect to the External
Carrier In receptacle) or by recharging the
Photovac internai high pressure refill
attachment. If operating from an external
cylinder, a clean, GC grade, two-stage regulator
should be used. Sct delivery pressure to a
maximum of 40 psi. One-eighth inch Teflon
lines, brass or stainless steel swagelock fittings
and a quick-connect are used to attach the
exterpal carrier gas to the Photovac GC. Lines
are purged 5-10 seconds with ultrazero air
carrier gas before connection to the Photovac
Extermal Carrier gas inlet.

5.7.3 Carrier Gas Flow Rate

Adjustment

Set carrier gas flow rates by attaching
appropriate flow rate indicators (calibrated
rotameters, Gilibrators, bubble meters, etc.) to
the Detector Out port (red dial) and adjusting
the appropriate needle valves to give a flow of
40-50 cra’/min for a packed column and 10-15
cm’/min for a capillary column.

After flow rate through the detector is set, turn
on the instrument to warm it up while fine
tuning the desired flow rates. For at lcast one
hour prior to use, purge the instrument
(column/valving/detectors) of residual
contamination encountered in transit by carrier
gas flow.

5.7.4 Photovac Settings

1.

Press <ON> to turn on the instrument.
"Lamp not ready” appears on the LCD. It
takes approximately 1-2 minutes for the lamp
to light. Do not allow more than 3 minutes for
the lamp to light, or clectronic problems can
occur.

To enter the date and time, press <USE> in
the Library section on the top control panel
(there are four libraries which may be used).
Then press <ENTER>. The LCD will prompt
for entry of the "date” and “time."

_ Obtain a listing of compounds contained in the

library seiected for use by pressing <LIST>,
then <ENTER>. If any compounds are not
nceded, they may be deleted by pressing
<EDIT>. You will be prompted by the LCD
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to enter the ID of the compound in the library
you wish to edit, and the ID# as stated on the
printout. Press <CLEAR >, thea <ENTER>.
That compound is then removed from the
library. Repeat the edit sequence until all
undesired compounds have beea removed from
the library seiected for use.

Whenever the Photovac is turned off and then
on, it reverts to the default gain setting of 2. A
gain setting of at least 50 is necessary for
detection of most common pollutants (ic.,
aromatics and chlorinated alkenes) down to a 5-
20 ppb range using a 100-250 ul sample
injection volume. Since this is a non-destructive
detector, small sample injection volumes are
desirable to minimize analyst exposure. Aside
from safety factors, injection volumes greater
than ! mL are not recommended due (o
column and detection volume capacity. Pcak
resolution and quaantitation may be distorted by
large injection volumes. To adjust the gain
setting, press <GAIN> in the Set Up section of
the Photovac top panel. Increase the gain
setting to 50 by depressing the up arrow key.

When °S0° appears on the LCD, press
<ENTER>. Perform a pre-operational
checkout (Section 5.72) to fine tune carrier
flow, if necessary. Otherwise, proceed with
instrument settings.

To set the chart recorder, press <CHART>.
Using arrow keys, obtain LCD readout "Chart
Recorder on with Baseline.” Press <ENTER>.
The baseline mode is recommended because it
allows the operator to observe integration
parameters and make adjustments when
necessary. "Speed? cm/min® appears on the
LCD. Use arrow keys to obtain 0.5 cm/min on
the LCD, and press <ENTER >,

To eater peak integration parameters, press
<SENS>. When prompted by the LCD, using
the arrow keys and <ENTER > adjust settings
to:

UPSLOPE: 18
DOWNSLOPE: 14
PW@ 4 6

“Upsiope” and "downslope” refer 10 the change
in baseline slope necessary for the integrator to
recognize a beginning and end of a peak. The

downslope is kept lower than the upsiope so
the tails of peaks are fully integrated. "PW@4"
refers to the peak width in seconds at 4 min.
This vaive is proportionally adjusted by the
integrator for retention tlimes other than 4
minutes.

The peak window settings are pertinent only if
using the internal Photovac microprocessor's
library. Peak identification in gas
chromatography is based on reteation time
(RT) matches with the standards used. Whea
operating at "ambient” temperature, fluctuations
in external temperature will affect compound
retention times, making peak identification
difficuit and questionable. It is for this reason
that the Photovac should be operated in a
stable temperature environment. Press
<WINDO>, using the arrow keys and
<ENTER> (o adjust the settings for the
packed column to 10 scconds and for the
capillary column to 5 seconds.

The internal microprocessor applies an
equation allowing for more exiensive
fluctuations in RTs of later eluting compounds
relative to early eluting compounds, using the
window setting sclected.

The area of rejection setting is used to
eliminate the reporting of "noise” peaks on the
report printed at the end of each run. It
designates the minimum pecak area (volt -
seconds) recognized by the integration system.

- A setting of 100 mVs is usually sufficient for

detection of aromatics and chlorinated alkeaes
at the 5-20 ppb leve! at a gain setting of 50.

Press <AREA>. Press the arrow keys uatil
100 mVs appears on the LCD. Press
<ENTER>.

Events (Manual Injection)

e Manual injection operation of the Photovac
10S scries with serial flow ouly invoives
EVENT (valve actuators) 1 (a pump, with
audible sound used only for injection
timing). EVENT 1, the pump timer, is set
for a recommended maximum of 2 sccoods.



10.

11.

12.

13.

® Press <EVENT>. When prompted by the
LCD readout. make the following entries:

ON OFF
EVENT # {Sec) (Sec)
1 5 7
2 0 0
3 0 0
4 0 0
b 0 0
6 0 0
7 0 0
8 0 0

® Pressing <STATUS/TEST>, then
<ENTER> produces a hard copy of the
cvents just entered to check for accuracy of
entries and to document analwtical
procedures.

The Photovac GC analysis run time (length of
time peaks are recognized for integration by the
internal microprocessor) is set using the Cycle
key. Press <CYCLE>. The LCD will prompt
you for "Timer Delay (scc).” The number of
seconds entered (by the numeric keys) will be
the length of time between pressing the start
key and the start of the chart record (i.c., the
zero reference point for all peak retention
times). This value should normally coincide
with the point at which the sample is injected
(i.e., the EVENT-1 “off" time). Tvpe "7." and
press <ENTER>.

"Analysis Time" will appcar on the LCD
recadout. Using the numeric key pad, type
3000, and press <ENTER>. This can be
shortened later. The longest analysis time
possible with the Photovac is 3267 seconds (54
minutes).

"Cycle Time" appears on the LCD. Type "0" and
press <ENTER>.

Perform a baseline check for Photovac
operational readiness. To determine run time
progression, press the up arrow key. For
operational readiness, runs nced onily be 600-
700 scconds. An initial negative baseline
indicates the detector is still “warming up.” An
clevated or irregular basclinc, after proper flow
adjustments, indicates possible contamination

recycled papet

27

which may require additional purging time.
After a suitable baseiine has been obtaineg, the
instrument is ready for calibration.

5.7.5 Calibration

Refer to Table B, Appendix B, for the calibration
and maintenance schedule. Photovac Incorporated
conducts an instrument calibration and includes the
chromatogram as a component of the instruction
manual. Check the instrument’s performance by
duplicating tke factory calibration check and
comparing the results.

1. Take a clecan 1-L sampie bottle or a clean 1-L
Tedlar bag fitted with a septum cap, and
completely flush with a good quality bottled air.

2. Using the factory calibration data sheet,
calculatc the required amounts of each
calibration compound required to generate an
air standard (with a total volume of 1 liter)
identical 1o that run by Photovac in the factory
calibration. Refer to section 7.0 in the
Photovac manual (titled Calculations) if a
suitable gas standard mixture is not available.

3. Using an appropriate volume gas-tight syringe,
aspirate the rcquired amount of ecach
compound from the headspace of the storage
bottles at room temperature, and inject it into
the purged 1-L sample bottle or Tedlar bag
Be careful to fully flush the syringe with clean
air between each compound. Fill the Tedlar
bag with the factory calibration standard.

4. Allow 10 minutes for the standard to
equilibrate.

S. Using a clean 100-ul, gas-tight synnge,
aspirate the required injection volume from the
1-L standard. With a crisp, snappy actioa,
inject the standard into the proper “injection
port” of the Photovac.

6. Compare the chromatograph genecrated with
the factory-supplied “specification
chromatogram.” If the difference is significant,
review the procedures and technique used in
the analysis and rcpeat. [f resuits are still
unsatisfactory, call Photovac technical service.
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Alternate Procedures for Calibration

1. Following the start up procedure in the
instruction manual, get the Photovac on line
ready to accept a sampie.

[

Obtain a gas standard mixture certified to 2%
accuracy, commercially available from
Matheson Gas Products or equivaient.

3. Using a clean, 100-ul, gas-tight syringe,
aspirate the required injection volume from the
standard. With a crisp, snappy action, inject the
standard into the proper "injection port® of the
Photovac.

4. Compare the chromatograph generated with the
factory-supplied "specification chromatogram.”
If the difference is significant. rcview the
procedures and tcchnique uscd in the analysis
and repeat. If results arc still unsatisfactory,
call Photovac technical service.

5.7.6 Shut Down
1. Press <OFF>, thea press < ENTER>.
2. Reset the carrier gas flow to 2-5 cm’/min.

3. Place instrument on charge while on the bench
and maintain as described in Section 5.7.7.

4. Unplug the unit except when charging batteries.

5.8 CALCULATIONS

5.8.1 Calibration Curve

A calibration curve of at least three concentrations
must be constructed for each target compound. A
straight line equation in the form of y = (m)(x) +
b, (where: x = concentration, y = area counts, m =
slope and b = the intercept) is fit to the standards’
raw data. The (y), or the unknown conceantration
for the sample, is determined from the above
straight line equation. Non-lincar data is indicative
of detector response range limitations.

Alternatively, sample concentration can be
calculated by

£

Al
[Sampie] = [Sid) A

2 "
where:

sample = concentration of sampie in ppm or
ppb

A, = peak arca of sample (volts x
secoads)

A, = peak area of standard (volts x
seconds)

v, = injection volume of samplie (ul)

A" = injection volume of standard (ul)

2
std = concentration in ppm or ppb

5.8.2 Standard Response
Generation/Duplication of
Factory Calibration Data

If appropriate gas standard mixtures are not
available, gas standards can be made using the
headspace from 40-mL VOA bottles with Teflon-
lined septa screw caps partially filled with the
desired neat volatile liquid. Generally, factory
instrument response is determined using the

following three compounds:

Compound P,@20°C
methviene chloride 347 mm Hg
n-hexane 126 mm Hg
benzene 74 mm Hg

These compounds are toxic and should be stored
and worked with under a hood. The general
formula for preparing a standard from the

headspace above a volatile liquid is:
L K (K 4]
ad P
ap
where:

Vis = volume of headspace (uL)

Pyap = vapor pressure of liquid (mm
HG)

C =  desired concentration (ppm)



VvV = volume of standard vessel (liters)

* Use appropriate tables to determine compound
vapor pressure if working environment is not 20° C.

A determined volume of neat liquid headspace may
bc introduced to the standard vessel through the
septum if using a Tedlar bag with the appropriate
fitting. Bags or vessels used should be labelied with
content concentrations, date, and time of
preparation.

5.9 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance activities
which apply to the operation of the Photovac.
However, all instrumentation must bc operated in
accordance with operating instructions as supplied
by the manufacturer, unless otherwise specified in
the work plan. Equipment checkout and calibration
activities must occur prior 1o sampling/operation,
and they must be documented.
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5.10 DATA VALIDATION

This section is not applicable to this SOP.

5.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and site-specific heaith
and safery practices.
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6.0 PHOTOVAC GC ANALYSIS FOR AIR, SOIL GAS, WATER,
AND SOIL: SOP #2109 '

6.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
a low-cost ficld laboratory screening tool for
tentative identification and determination of
concentration levels of select contaminants for site
assessment and health and safety surveys.

This method deseribes the rapid screening of air,
soil gas, water, and soil samples using a Photovac
portable gas chromatograph (GC) model 10S series
to determine the presence of various volatile organic
compounds.

The data allows only rapid evaluation of site
conditions and is applied to, but not limited to, the
following activities: dctermining the extent and
degree of contamination; defining the pollutant
plume; assessing health and safety; and tentatively
identifying and quantifying pollutants. The data
should not be used for site ranking or for
enforcement, since only limited QA /QC is required,
and the reported data is qualified as "tentative."

62 METHOD SUMMARY

Air, soil gas, water, or soil sampies can be analyzed
by the Photovac. Brief mecthod summaries are
provided below. All methods use a Photovac 10S
series GC equipped with a 10.6 eV photoionization
detector (PID), and use external standards to
tentatively ideatify and quantify compounds of
interest. Refer to ERT SOP #2108, Photovac
10S50, 10SS5 and 10S70 Gas Chromatograph
Operation for additional information.

6.2.1 Air and Soll Gas Samples

Ambient air or soil gas samples are collected in 1-L
Tedlar bags. An aliquot of each bag sample is
withdrawn using a gas-tight syringe and directly
injected into the GC. Vapor from selected samples
can then be absorbed onto Tenax/CMS cartridges
for confirmational GC/MS analysis.
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6.22 Water Samples

Water samples are coliccted in 40-mL VOA vials
with Teflon-lined, silicone septum screw caps. A
20-mL aliquot of sample is transferred by pipette
into a sccond, clean VOA vial. The vial is capped,
shaken vigcrously for one minute, and allowed to
stand at room temperature for at least 30 minutes
for vapor phase cquilibration. An aliquot of the
water headspace is then injected into the GC using
a gas-tight syringe.

6.2.3 Soll Samples

Soil samples are also collected in VOA vials. ASg
aliquot of sample is weighed into a second, clean
vial. Enough reagent water is added to bring the
total volume of the soil/water extract to 20 mL.
The vial is then capped, shakea vigorously for 1
minute, and allowed to stand at room temperature
for at least 1 hour for vapor phase equilibration.
An aliquot of the soil headspace is then injected
into the GC using a gas-tight syringe.

6.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

6.3.1 Air and Soll Gas Samples

Air and soil gas samples are collected and stored in
1-L Tedlar gas sampling bags, using procedures
outlined in ERT SOP #2149, Soil Gas Sampling.
Samples should be kept in a cooler out of direct
light and heat. Sampies should be analyzed within
48 hours of collection, preferably within 12 hours.

Alternatively, samples may be collected in SUMMA
canisters (see ERT SOP #1704, SUMMA Canister
Sampling). In this case, sample stability may extend
up to 2 months, depending upon sample matrix

6.3.2 Water Samples
Water samples are collected, in triplicate, in 40-mL

VOA vials. One sample is analyzed by the
Photovac; the two remaining vials are used for

ecology and environment
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confirmation analysis by another method. They are
filled completely, with no visible air bubbles.
Sampies are immediately stored out of direct light,
in a cooler packed with ice from the time of
collection until analysis. Sampie vials are protected
against breakage, and analyzed within seven days of
collection.

6.3.3 Soil Samples

Soil samples are collected in 40-mL VOA vials, and
stored out of direct light, in a cooler packed with
ice (see ERT SOP #2012, Soil Sampling). Sample
containers need to be protected from breakage.

6.4 INTERFERENCES AND
POTENTIAL PROBLEMS
6.4.1 All Sampies

® High concentrations of short chain alkanes
and alkenes in samples may interfere with
the resolution and detector semsitivity of
carly-cluting chlorinated alkenes and
aromatic compounds.

®* Syringes may cause carryover
contamination between samples. This can
be monitored by running regular syringe
blanks and can bec minimized by

decontaminating syringes properiy between
samples.

* Since the Photovac is a GC, the target
compounds are identified by their retention
times (RTs). If the RT of the sample
peak(s) matches the RT of the standard
peak(s), they are assumed to be ideatical.
If any non-target compound has the same
RT, it can be misidentified as a target
compound.

6.4.2

® Samples can be contaminated by diffusion
of volatile organics through the septum
scals and the walls of the sampling bag
during shipment and storage. A field blank
(clean Tedlar bag filled with ultrazero air,
carried through sampling and handling
protocol) can serve as a check on such
contamination.

Alr and Soll Gas Samples
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6.4.3

6.5
6.5.1

To prevent contamination by off-gassing,
use Teflon or equivaient inert fittings and

tubing in all procedures.
Water and Soil Sampies

Liquid samples should not be directly
introduced into the GC. Direct injection of
liquids, without heated injection ports, may
result in damage to the GC.

Sampies can be contaminated by diffusion
of volatile organics through the septum seal
during shipment and storage. A field
reagent blank (a clean sample container
filled with reagent water, carried through
sampling and handling protocol) can serve
as a check on such contamination.

Some of the sampie will volatilize when the
vials are opened dunng sample
preparation. This loss is minimized by

proper sample handling.

EQUIPMENT/APPARATUS

Photovac Operation

Photovac 10S series gas chromatograph,
with power cord and manual

extra source lamp

Photovac lamp tuning screwdriver

extra columns/fittings

ultrazero air carrier gas

two-stage regulator, with quick-connect
fitting _

one flowmeter per Photovac, cither bubble-
metes, rotameter, or Gilibrator

septa, 6-mm diameter

syringes, gas-tight, 10 uL to 1 mL

VOA vials filled with activated charcoal,
for syringe cleaning _
uuegntor or strip-chart recorder, with
appropriate connections

extra Photovac integrator pens
exira Photovac integrator paper
labels .
tools —~ large adjustable wreach, wrenches
(5/16 inch to 9/16 inch), screwdrivers (flat
and Phillips head), needle-pose pliers,
jeweler's screwdrivers, Allen wreaches
duct tape

Teflon tape



6.5.2

6.5.3

6.5.4

6.5.5

power strip

snoop

Kimwipes (or similar lint/static free wipe)
and

Pelican cases (or equivaient)

Soll Gas Analysis

Tedlar bags, 1 liter
SUMMA canisters for holding gas
standards

extra-large syringe, 100 mL to 500 mL, for
scrial dilutions

Tenax/CMS Sampling

Tenax/CMS cartridges in scaled glass
ampules

culture tubes (labeled) with glass wool to
ship cartridges

cotton gloves or cloths for cartridge
handling

fitting to connect syringe to cartridge
fitting to connect cartridge to Tedlar bag
1/4inch silicone o-rings for a tight seal
around cartridge

Water Headspace Analysis

headspace standards, purgeable A and B or
equivaleat

18-mL vials for hoiding standards (either
screw-cap or crimp-top vials)

Pasteur pipettes for transferring standards
40-mL VOA wiais (1 per sample plus extras
for standards and QA /QC requirements)
10-mL or 20-mL pipettes and pipette bulb
liquid standard syringes

surgical gloves

Soll Headspace Analysis
same cquipment for water headspace
analysis

portable scale, accurate to = 0.1 g
spatulas, or equivalent, for transferring soil
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6.6 REAGENTS

6.6.1 Air Sampie Analysis

e gas standards - certified to = 2% level of
accuracy. Although there may be other
sources, gas standards are available through
Scott Speciaity Gas. In-house laboratory
preparation of calibration gas standards
with confirmational GC/MS analysis is
acceptable

e ultrazero air carrier gas

6.6.2 Water and Soil Sample

Analysis

e recagent water -- organic-free
chromatographic grade or equivalent, free
of any contaminants which may interfere
with the detection and resolution of target
parameters

e ultrazero air carrier gas

¢ stock standard solutions -- stock standard
solutions may be prepared from pure
standard materials or purchased as certified
solutions (e.g., Supelco purgeable A or B,
or equivalent). Reagents used as standards
may depend on site-specific suspected
volatile contaminants

6.7 PROCEDURES

6.7.1 Method Detection Limits

Determine the method detection limit (MDL) just
before the analysis with a serial dilution of the
standard. The MDL is the lowest concentration that
can be detected at the gain setting selected for the
analysis. MDLs depend on the type of analysis
performed and the condition of the gas
chromatograph. Because of the difference in
matrices, air and soil gas analyses usually have
MDLs an order of magnitude above headspace
analyses. Factors that can vary the sensitivity of a
Photovac from site to site are the age of the source
lamp, detector age, column condition, shipment of
GC to the site, and location of the field lab.
Typical MDLs for soil gas range from 10 ppb to 50
ppb, and headspace MDLs range from 1 ppb to 5

ppb.
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If sampie concentrations are high, injection volumes
may be reduced to cbtain oe-scale respomse for
parameters of interest, and to avoid contamination
of the GC system. Calculate the method detection
limit for compounds not detected at reduced
injection volumes by using:

o« 4

where:

V.s = lowest volume of standard headspace
injected (ul)

Coa conceatration of standard (ppm or ppb)
v

6.7.2 Calibration

Photovac analyses are calibrated by the external
standard method using the gas standards described
in Section 6.6.1. At the beginning of the analysis, a
three-to-five point calibration curve is run to
demonstrate linear instrument response over a
specified concentration range. The dcvelopment of
this method has shown the best linearity of the PID
response to be from 10 ppb to 1 ppm for air and
soil gas analysis and from 1 ppb to 100 ppb for
headspace analysis. Most PIDs will be linear above
that range but eventually, at high enough
concentrations, the PID will become saturated. The
curve is verified daily by ruaning a calibration check
standard from the middle of the curve.

If the response of any parameter varies from the
curve by more than =25%, RSD instrument
response has changed and a pew calibration curve
should be run.

Air and Soil Gas Calibration

Prepare the concentrations needed for calibration
by performing a serial dilution of the gas standard.
For example, add 50 mL of a 1-ppm standard and
450 mL of ultrazero air carrier gas to a new Tedlar
bag to acquire a 100-ppb calibration standard. The
100-ppb bag can thea be used to make up lower
concentration standards.

Alternatively, comstruct a calibration curve by
varying injection volumes. By designating a 250-ul
injection volume as the 1-ppm standard, a 100-ppb
standard is created by injecting 25 uL of a 1-ppm
standard. This method is more convenient and does

= volume of sample headspace injected (ul) .

not require the large syringes needed for serai
dilution, but the calibration curve is then limited by
the sizes of the available syringes.

Water and Soil Calibration

Headspace standards can be created at seiected
conceatrations by adding the appropriate volumes of
stock standard into clean 40-mL VOA wais
containing 20 mL of reagent water. These volumes
(V) are calculated by using:

- 20 mlL - (stock conc.)

v (calibrant conc.)

From the 200-ppm purgeable A and B standards,
first prepare a 2-ppm stock solution to allow
calibration standards between 1 ppb and 10 ppb to
be prepared with the syringes listed in Section 6.5.1.

6.7.3 Operation
Air and Soil Gas Analysis

Typical columans used for this method include SE-30
(packed) and CP-Sil 19 (capillary). An exampie of
compound separation using CP-Sil 19, with typical
chromatographic conditions, is shown in Figure 1,
Appendix A.

1. Inject standards after every 10-15 samples or
every 6 hours, whichever is more frequeat, to
bracket possible parameter RT variations.

2. If sample concemtrations are high, rcduce
injection volumes to obtain on-scale response.
The method detection limit (MDL) for
compounds not detected at reduced injection
volumes is caiculated according to the equatioa
in Section 6.7.1.

3. Identify the compounds in the sample by
comparing the retention time of the peaks in
the sample chromatogram with those of the
peaks in the standard chromatograms. The
width of the RT windows used to make
identifications should be based on
measurements of actual RT variations of
standards which bracket a series of sampie
injections. Three times the standard deviation
of a retention time can be used to calculate a
suggested window size; however, the judgment
of the analyst should be a major factor in the
interpretation of chromatograms.
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Notice

This document has been reviewed in accordance with U.S. Environmental Protection Agency policy and approved
for publication. Mention of trade names or commercial products does not constitute endorsement or

recommendation for use.

The policies and procedures established in this document are intended solely for the guidance of government
personnel, for use in the Superfund Removal Program. They arc not intended, and cannot be relied upon, to
create any rights, substantive or procedural, enforceable by any party in litigation with the United States. The
Agency reserves the right to act at variance with these policies and procedures and to change them at any time
without public notice.

Depending on circumstances and needs, it may not be possible or appropriate to follow these procedures exactly
in all situations due to site conditions, cquipment limitations, and limitations of the standard procedures.
Whenever these procedures cannot be followed as written, they may be used as general guidance with any and
all modifications fully documented in cither QA Plans, Sampling Plans, or final reports of results.

Each Standard Operating Procedure in this compendium contains a discussion on quality assurance/quality
control (QA/QC). For more information on QA/QC objectives and requirements, refer to the Quality
Assurance/Quality Control Guidance for Removal Activities, OSWER directive 9360.4-01, EPA /540/G-90/004.

Questions, comments, and recommendations are welcomed regarding the Compendium of ERT Air Sampling
Procedures. Send remarks to:

Mr. William A. Coakley
Removal Program QA Coordinator
US. EPA - ERT
Raritan Depot - Building 18, MS-101
2890 Woodbridge Avenue
Edison, NJ 08837-3679

For additional copies of the Compendium of ERT Air Sampling Procedures, please contact:

National Technical Information Service (NTIS)
U.S. Department of Commerce
5285 Port Royal Road
Springficld, VA 22161
(703) 487-4600
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1.0 SUMMA CANISTER CLEANING: SOP #1703

1.1 SCOPE AND APPLICATION

This procedure is intended for use when cleaning
SUMMA polished stainless steel canisters.
SUMMA canisters are able to sampie gas-phase
volatile organic compounds (VOCs) on site at
concentrations of one part per billion by volume
(ppbv) and greater. This cleaning procedure
ensures that canisters have been sufficiently cieaned
prior to sampling, to the extent that mo VOC
contamination is present at concentrations greater
than 0.2 ppbv.

12 METHOD SUMMARY

After use, canisters are logged in and physically
inspected. These canisters are veated to the outside
air under an operating exhaust hood. Canisters are
connected to a manifold which is attached to a
vacuum pump via a cryogenic trap. The canisters
and lines are evacuated and then the canisters are
heated for a prescribed time period. During the
heating period, the canisters are filled with
humidified nitrogen and pressurized. Three cycles
of filling and pressurizing, then evacuation and
heating, are required.

Confirming that the canisters are free of VOC
contamination involves pressurizing the canisters
with ultrahigh purity nitrogen and analyzing on the
gas chromatograph/mass spectrometer (GC/MS).
Il no VOC contamination is present at
conceatrations greater than 0.2 ppbv, the canister is
considered clean. Clean canisters arc leak-tested by
pressurizing with nitrogen for 24 hours. Canisters
that have beea clcaned and found to be without
leaks are evacuated. These canisters are logged as
cleaned and certified and are stored in the
cvacuated state with brass cap fittings until needed

for sampling.

1.3 SAMPLE CANISTER
HANDLING AND STORAGE

1.3.1 Canister Receipt
1. Observe the overall condition of cach sampie

recycled paper

canister. Any canister having physical defects
requires corrective action.

2. Observe cach canister for an attached sampie
icentification number.

3. Record cach canister in the dedicated
laboratory logbook by its SUMMA canister
number.

1.3.2 Canister Storage

1. Store canisters in an evacuated state of less
than 0.05 mm Hg and with a brass cap in
place. The canisters remain in this state
until needed.

2. Attach an identification tag to the neck of
cach canister for ficld notes and chain-of-

custody purposes.

3. Record cach canister in the dedicated
laboratory logbook stating the canister
status and storage location. Also, note on
the identification tag the date cleaned and
date certified clean, as well as the initials
of the operator.

1.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Contamination may occur in the sample canisters if
they are not properly cicaned before use. All other
equipment used in this process must be sufficiently
clean. All gases and solvents used must be of a
certified purity to avoid contamination. Canisters
must be stored with the valve closed and the brass
caps in place to avoid vacuum loss.

1.5 EQUIPMENT/APPARATUS

1.5.1 Canister

e sample canister — leak-free stainless steel
pressure vessels of desired volume (e.g., 6-
L), with vaive and SUMMA passivated
interior surfaces or equivalent.

ecology and environment



1.5.2

Although there maybe other sources, two
readily available sources are Sdentific
Instrumentation Spedialists, Inc., P.O. Box
8941, Moscow, ID, 83843; or Andersen
Samplers, Inc, 4215-C Wendell Dr,
Atlanta, GA, 30315.

Canister Cleaning
System

Figure 1 in Appendix A displays the canister
cleaning system.

vacuum pump - capable of evacuating

sample canister(s) to an absolute pressure

of <0.05 mm Hg.

manifold -- stainiess stee! manifold with
connections for simuiltancously cleaning
several canisters.

shutoff valve(s) — threc on/off toggle
valves (Valves A, B, D).

shutoff valve - one variable metering vaive
(Valve C) to regulate flow of zero air.

shutoff valve -- one variable metering vaive
(Valve E) used as an on/off valve between
the nitrogen regulator and the supply line.

stainless steel vacuum gauge -- capable of
measuring vacuum in the manifold to an
absolute pressure of 0.05 mm Hg or less.

cryogenic trap - stainiess steel U-shaped
opea tubular trap cooled with liquid
nitrogen to prevent contamination from
back diffusion of oil from vacuum pump.
Also, a stainless steel two-stage pressure
regulator 0-690 kPa (0-100 psig) to regulate

. nitrogen pressure.

Teflon tee with a septum port — an
injection port capable of introducing
distilled, dcionized water o provide
moisture to the zero air supply line.

isothermal oven -- a system for canisters or
cquivalent. Although there may be other
sources, onc readily available source is
Fisher Scientific, Pittsburgh, PA, Model
349.

1.6

1.7
1.7

1.

5.

6.

REAGENTS

e gas cylinders of nitrogen, uitrahigh purity
grade.

e cylinders of liquid nitrogen, ultrahigh purity
grade.

® cryogen - liquid nitrogen (bp -195°C).
e (distilled, deionized water, ultrahigh purity.

PROCEDURES

.1 System Set-Up

Seal all connections in the vacuum system
except the canisters and manifold. Check all
connections, lines, and valves for leaks by
pressurizing the line to 30 psig and using a
soap solution. Check the septum for leaks by
removing it and visually inspecting it.

Add the liquid nitrogen to the cryogenic trap
and allow it to reach a state of equilibrium.

Check the pump to assure proper working
order by achieving a vacuum of 0.05 mm Hg in
the line that normally attaches to the manifold
but is now capped. Valve A is open and
Valves B, C, D, and E are closed. After the
vacuum test is completed, turn the pump off
and remove the cap to break the vacuum.

Check the oven to assure proper working order
by heating the oven to 100°C and measuring
the internal temperature with a thermometer.
Check reagents to assure proper purity.

Set the back pressure on the nitrogen to 30
psig.

1.7.2 Cleaning

1

Vent all canisters to the outside air under an
operating exhaust hood.

Connect the canisters (with the vaives closed on
the canisters) to the manifold by the Swagelok
fittings. Connect the manifold to the vacuum
system by the Swagelok fitting.



10.

11.

12

13.

14.

15.

16.

17

18.

19.

Open Valve A, ensure Valves B, C, D, and E
are closed, and start vacuum pump.

Once a vacuum (0.05 mm Hg) is obtained in
the line and the manifold, close valve A.
Examine the system for leaks by comparing the
initial vacuum reading and a second vacuum
reading 3 minutes later. If the vacuum
deteriorates more than 5 mm Hg, a leak exists
and corrective action is necessary.

If no leaks are observed, opea valve A and the
Canister 1 valve. Evacuate Canister 1 to 0.05
mm Hg, then close the Canister 1 valve. By
evacuating one canister at a time, the potential
for cross-contamination between canisters is
minimized.

Evacuate all other canisters in the same manner
as described in step 5.

After all four canisters are evacnated, opea all
canister valves. Turn on the oven and heat to
100°C.

Continue evacuating canisters for 1 hour at
100°C. Document the time.

Aftcr 1 hour, Valve A is closed and Valves B,
C, D, and E are opened, with Valve C metering
the flow of nitrogea.

Inject 400 4l of distilled deionized water via a
syringe through the septum in the nitrogen line.

Allow the canisters to pressurize to 30 psig.
Close Valves B, C, D, and E.

Close canister valves.

Repeat steps 5 through 13, (wice.

Closc valves on canisters.

Close Valve A.

Turn off vacuum pump.

Disconnect manifold from cleaning system.

Disconnect canisters from the manifold and
place a brass cap on cach canister.

recycled paper
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Choose one canister of this set of four that was
analyzed as being the most highly contaminated
previous to cleaning. Fill this canister with
altrahigh purity nitrogen air to a pressure of 30
psig.

Analyze the above canister for VOC
contamination by GC/MS. If this canister is
suﬁxacnﬂyclcantotheenentthatnoVOC
contamination is presemt at concentrations
greater than 0.2 ppbv, then all canisters in that
set of four are considered clean. Document
the results. If it is not sufficiently clean, see
step 23.

Evacuate the above canister again to 0.05 mm
Hg, cap it with a brass fitting, and store it with
the other three of the Jot. Document the
location.

If the above canister is not sufficiently clean
(Le, VOC contamination is present at
concentrations greater than 02 ppbv), then ail
amstersml.hatlo(mustbedmedagamunm
the canisters meet the prescribed criteria
Documeat the resuits.

1.7.3 Leak-Testing

1.

1.8

Once the canister lot is determined to be clean,
the canisters are pressurized to 30 psig with
nitrogen.

The initial pressure is measured, the canister
valve is closed, and the brass cap is replaced.
Documeat the time and pressure.

After 24 hours, the final pressure is checked.
Document the time and pressure.

If leak-proof, the pressure should not vary
more than +13.8 kPa (t 2 psig) over the 24-
hour period. If this criterion is met, the
canister is capped with a brass fitting and
stored. If a leak is present, corrective action is
required. Document the results.

CALCULATIONS

There are no calculations for this SOP.

cealogy and environment



1.9

QUALITY ASSURANCE/
QUALITY CONTROL

The following specific quality assurance/quality
control procedures are applicable for SUMMA

canister cleaning:

1

10.

Check all connections, lines, and valves to
ensure no leaks are present.

Check the septum to ensure no leaks are
present, by removing the septum and visually
cxamining it.

Check the pump to ensurc proper working -

order by achieving a vacuum of 0.05 mm Hg
prior 1o cleaning.

Check the oven to ensure proper working order
by comparing the oven setting at 100°C to the
intcrnal iemperature with a thermometer.

Check the reagents to ensure sufficient purity.

Evacuate all canisters to 0.05 mm Hg during
each cycde of the cleaning process and
document the resuits.

Evacuate all canisters at 100°C for 1 hour
during cach cycle of the cleaning process.
Document the results.

Evacuate, heat, and pressurize all canisters
three times during the cleaning process.
Document each cycle.

For the canister lot to be considered cleaned,
the selected canister from the cleaning lot to be
tested must be analyzed by GC/MS and shown
to be sufficiently cleaned to the extent that no
VOC contamination is preseat at concentrations
greater than 0.2 ppbv. If the VOC contam-
ination is greater than 0.2 ppbv, the canister iot
must be clcaned again. In cither case,
document the results.

Lcak-test all canisters for 24 hours and
document the resuits.

11. Store and evacuate all canisters, and cap them
with a brass fitting. Document the pressure
and location of all canisters.

1.10

DATA VALIDATION

This section is not applicable to this SOP.

1.11
When

HEALTH AND SAFETY

working with potentially hazardous materiais,

follow US. EPA, OSHA, and site-specific safety
practices. More specifically:

Liquid nitrogen is used to cool the
cryogenic trap. Its boiling point is -196°C.
Insulated gloves, lab coat, face shield, and
safety glasses must be worn when using this
material.  Liquid nitrogen must be
transported only in properly coastructed
containers.

Ultrahigh purity nitrogen is used to clean
the canisters and must be labeled properly.
All cylinders must be securely fastened to
a stationary object. The cylinder valve
should only be opened by band. The
proper regulator must be used and set
correctly.

The ovea is set to a temperature of 100°C.
Insulated gloves should be worn when

handling items beated to this temperature.

Prior to cleaning, canisters are to be vented
to the atmosphere under an operating
exhaust hood. The hood must be in proper
working order.

Canisters are pressurized during the
cleaning operation. No canister is to be

ized above 30 psig. The maximum
pressure limit for the SUMMA canisters is
40 psig.



2.0 SUMMA CANISTER SAMPLING: SOP #1704

2.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to describe a procedure for sampling of
volatile organic compounds (VOCs) in ambient air.
The samples are collected as whole air samples in
passivated SUMMA stainless steel canisters. The
VOCs are subsequently scparated by gas
chromatography (GC) and measured by mass-
selective detector or multidetector techniques. This
SOP describes procedures for sampling with
canisters at final pressures both above atmospheric
pressure (referred to as pressurized sampling) and
below atmospheric pressure (referred to as
subatmospheric pressurc sampling).

This method is applicable to speafic VOCs that
have been tested and determined to be stable whea
stored in pressurized and subatmospheric pressure
canisters. The organic compounds that have been
successfully collected in pressurized canisters by this
method are listed in table 1, Volatile Organic
Compound Data. These compounds have been
mcasurcd at the parts per billion by volume (ppbv)
level.

22 METHOD SUMMARY

Both pressurized and subatmospheric pressure
sampling modes use an initially evacuated canister.
Both modes may also use a mass flow
controller/sample pump arrangement, fixed orifice,
capillary, or adjustable micromctcring valve to
regulate flow. With this configuration, a sample of
ambient air is drawn through a sampling train
comprised of componeats that regulate the rate and
duration of sampling into a pre-evacuated passivated
SUMMA canister.

2.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Aflcr the air samplc is collecied, the canisier’s valve
is closed, an ideatification tag is auwtached 1o the
canisicr, and the canister is transporied to a
laboratory for analysis. Upon receipt at the

recycled paper

laboratory, the canister tag data are recorded.
Sample holding and expiration times should be
determined prior to initiating ficld activities.

2.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Contamination may occur in the sampling system if
canisters arc not properly cleaned before use.
Additionally, all other sampling cquipment (e.g.,
pump and flow controllers) should be thoroiughly
cicaned. Instructions for cleaning the SUMMA
canisters are described in ERT SOP #1703,
SUMMA Canister Cleaning.

2.5 EQUIPMENT/APPARATUS

See figure 2 for a diagram of pressurized and
subatmospheric canister sampling systems.

2.5.1 Subatmospheric Pressure
Sampling Equipment

® VOC canister sampler -- whole air sampler
capable of filling an initially cvacuated
canister by action of the flow control from
pcar 30 inches of mercury (Hg) vacuum to
ncar atmospheric pressure (such as
Andersen Samplers, Inc, NuTech,
Scientific Instrumentation Specialists (SIS),
or homemade subatmospheric canister
samplers).

e sampling inlet line - stainless steel tubing
to connect the sampler to the sampie inlet.

e sampic canister (6-liter size) - leak-free
stainless steel pressure vessels of desired
volume with valve and SUMMA passivated
interior surfaces (SIS, Andersen Samplers,
Inc,, or equivalent).

e paniculate matter filter - 2-um sintered
stainless steel in-line filter (Nupro Co,
Model SS-2F-K4-2, or equivalent).

e chromatographic-grade stainless steel

cealogy and envirconmene



Table 1: Volatile Organic Compound Data Sheet

Molecular Boiling Melting CAS
Compound Name (synonym) Formula Weight Palnt (*C) Polant (°C) Number
Freon 12 (dichlorodifluoromethanc) CI,CF, 12091 -298 -1580 | -
methyl chloride (chloromethane) CH,C 50.49 -24.2 97.1 74-87-3
Freon 114 (I.2~dichloro—1;1.2,2-lctuﬂuomclhane) CICF,CCIF, 170.93 41 940 | 000 -eeee
vinyl chloride (chlorocthylene) CH,=CHCI 62.50 -134 -1538.0 75-01-4
methyl bromide (bromomethanc) CH,Br 94.94 36 936 74-83-9
ethyl chloride (chloroethanc) CH,CH,Cl 64.52 123 -136.4 75-00-3
Freon 11 (trichlorofluoromethane) CCLF 13738 23.7 A0 1 e
vinylidene chloride (1,1-dichloroethene) C,H,Cl, 96.95 317 -122.5 75-35-4
dichloromethane (methylene chloride) CH,Q), 84.94 398 95.1 75-09-2
Freon 113 (1,1,2-trichloro-1,2,2-trifluorocthane) CF,CICCIF 187.38 477 364 | 0 -
1,1-dichlorocthane (ethylidene chloride) CH,CHC(], 98.96 573 970 74-34-3
cis-1,2-dichlorocthylene CHCI=CHCI 96.94 603 805 | @ -
chloroform (trichloromethanc) CHCI, 119.38 617 63.5 67-66-3
1,2-dichlorocthane (ethylenc dichloride) CICH,CH,Cl 98.96 83.5 -353 107-06-2
methyl chloroform (1,1,1-trichloroethane) CH,CCq, 133.41 74.1 -30.4 71-55-6
benzene (cyclohexatrienc) CH, 78.12 80.1 5.5 71-43-2
carbon tetrachloride (tetrachloromethanc) cql, 153.82 76.5 -23.0 56-23-5
1,2-dichloropropane (propylenc dichloride) CH,CHCICH,CI 11299 9.4 -100.4 78-87-5
trichlorocthylene (trichlorocthene) CICH=C(, 131.29 870 -713.0 79-01-6
cis-1,3-dichloropropene (cis-1,3-dichloropropylenc) CICH,CH=CHCl 11097 760 | 00 - | e




2.5.2

2.6

tubing and fittings for interconnections --
all materials in contact with sample,

analyte, and support gases should be
chromatographic-grade stainless steel.

fixed orifice, capillary, or adjustable
micrometering valve - used in lieu of the
electronic flow controller /sample pump for
grab samples or short duration time-
integrated sampies.

Pressurized Sampling
Equipment

VOC canister sampler -- whole air sampler
capable of filling an initially evacuated
canister by action of the flow coatroller and
pump from near 30 inches Hg vacuum to
15-20 psi atmospheric pressure (Andersen
Sampiers Inc., NuTech, SIS, or equivalent
pressurized canister sampling system).

mass flowmeter/controller - icak-free,
lincarly proportioned mass fOowmeter/
controller unit at desired flowrate (c.g., 100
mL/min). Although there may be other
sources, a mass flowmeter/controller is
available from Tylan, 15 Meadowview Ln,
Medlord, NJ 08055.

sampling inlet line — stainless steel tubing
1o connect the sampler to the sample inlet.

sample canister -- lcak-free stainless steef
pressure vessels of desired volume with
valve and SUMMA passivated interior
surfaces (SIS, Andersen Sampiers, Inc., or
equivalent).

particulate matter filter — 2-um sintered
stainless steel in-line filter (Nupro Co.,
Model SS-2F-K4-2, or equivalent).

chromatographic-grade  stainless  steel
tubing and fittings for interconncctions -
all materials in contact with sample,
analyte, and support gases should be
chromatographic-grade stainless steel.

REAGENTS

This section is not applicable to this SOP,

recycled paper

2,7 PROCEDURES

2.7.1 Subatmospheric Pressure
Sampling

1. Prior to sample collection, compiete the
appropriate information on the Canister
Sampling Field Data Sheet (Appeadix C).

2. Open a canister, which is evacuated to 28-30
inches Hg at sea level and fitted with a flow
restricting device, to the atmosphere containing
the VOCs to be sampled. The pressure
differential causes the sampie to flow into the
canister. (Note: at higher elevations the
vacuum may be less) See section 28 to
calculate the flow rate.

3. This technique may be used to collect grab
samples (duration of 10 to 30 seconds) or
time-integrated samples (duration of 12 to 24
hours). Sampling duration depends on the
degree to which the flow is restricted. The
flow will remain constant until the vacuum
reads approximately 11 inches Hg. When this
occurs, control the flow, cither manually or
automatically, to achieve constant flow.

4.  After samphng is complete, record the
appropriatc information on the Canister
Sampling Ficld Data Sheet.

2.7.2 Pressurized Sampling

1. Prior to sample collection, complete the
appropriate information on the Canister
Sampling Ficld Data Sheet.

2. Use a digital time-programmer to pre-select
sample duration, and start and stop times.

3. Open a canister, which is evacuated to 28-30
inches Hg at sca level and connected in line
with the sampler, to the atmosphere coataining
the VOCs to be sampled.

4, Using a direct drive blower motor assembly,
draw a whole air sample into the system
through a stainless steel inlet tube. (Some
units do not have a blower.)

5. Using a specially modified inert sampie pump

in conjunction with a flow controlier, pull a
small portion of this whole air sampie from the

ccology and environment



inlet tube. The initially evacuated canister is
filled by action of the flow controlled pump to
a positive pressure not to exceed 25 psig.

6. Upon sampling completion at the location,
complete the requisite information on the
Canister Sampling Field Data Sheet.

2.8 CALCULATIONS

A flow control device maintains a constant flow into
the canister over the desired sample period. This
flow rate is determined so that the canister is filled

over the desired sampling period, to 2-5 inches Hg

vacuum for subatmospheric pressure sampling or to
about onc atmosphere (15 psi) above ambient
pressure for pressurized sampling,

1. For subatmospheric sampling, the volume of
the sampile must be calculated before the flow
rate can be determined. The sampie volume
can be calculated by:

s=V—(V'E)

I

where:

S = sample volume (cm’)

V = volume of the canister (cm?)

I = initial canister vacuum (in. Hg)
E = estimated final vacuum (in. Hg)

For example, to calculate the sample volume of a 6-
L canister with an initial canister vacuum of 28
inches Hg and an estimated final vacuum of §

inches Hg.
S = 6000 - (M__S}
28
S = 4929 cm®
The flow rate can be calculated by:
- S
T (60)
where:

F = flow rate (cm®/min or mL/min)
S = sample volume (cm’)

T = sample period (hours)

Using a 24-hour sampling period for the above
sample volume, the flow rate can be calculated

as:
4929

F=3a-60

F = 3.42 cm’/min

2. For pressurized sampling, only the flow rate

has to be calculated.

For example, if a 6-L canister is to be filled
with 12-L of sampie at 2 atmospheres absolute
pressurc (ncar 30 psia) in 24 hours, the flow
rate can be calculated by:

12000

F=—¢ 60

F = 83 cm’/min

3. If the canister pressure is increased for analysis,

a dilution factor (DF) is calculated and
recorded on the sampling data sheet.

P
DF = il 4
1

where:

P, = canister pressure (psig) after
pressurization,

P, = canister pressure (psig) before
pressurization

After sample analysis, detected VOC concentrations
are multiplied by the dilution factor to determine
concentration in the sampled air.

29 QUALITY ASSURANCE/
QUALITY CONTROL
The following general quality assurance procedures
apply:
o All data must be documented on standard
chain-of-custody forms, ficld data sheets, or
within site logbooks.

¢ All instrumentation must be operated in
accordance with operating instructions as



supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities must occur prior to
sampling/operation, and they must be
documented.

2.10 DATA VALIDATION

This section is not applicable to this SOP.

recycled paper

2.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow US. EPA, OSHA, and site-specific health
and safety practices. More specifically, pressurizing
of SUMMA canisters should be performed in a
well-ventilated room, or preferably under a fume
hood. Care must be taken not to exceed 40 psig in
the canisters. Canisters are under pressure, albeit
only 20-30 psig, and should not be dented or
punctured. They should be stored in a cool, dry
place and always be placed in their plastic shipping
boxes during transport and storage.

ecology aud eavironment



3.0 GC/MS ANALYSIS OF TENAX/CMS CARTRIDGES
AND SUMMA CANISTERS: SOP #1705

3.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to describe the analysis of air samples
collected on either Tenax/Carbonized Molecular
Sieve (CMS) cartridges or in SUMMA canisters by
Gas Chromatography/Mass Spectrometry
(GC/MS). These methods are applicable to volatile
organic compounds (VOCs) that can be sampied by
one or both of these media. The VOCs that can be
routincly analyzed at the parts per billion (ppb)
level for both sample collection methods are listed
in table 2.

32 METHOD SUMMARY

These methods involve thermal desorption of
cartridges or canisters into a cryogenic trap. The
trap cryofocuses the sampile onto the head of the
analytical column, then flash heats the sample and
scparates it by gas chromatography. Following
scparation, compounds are analyzed by a positive-
ion, clectron-impact, mass spectrometer.

3.2.1 Tenax/CMS Cartridges

Analysis of Tenax/CMS cartridges for toxic organics
in ambicnt air combines methods TO1 and TO2.
The cartridges contain two different sorbent media.
The gas sample is drawn through a glass tube
containing Tenax (a porous polymer of 2,6-diphenyi
phenylcne oxide, the sorbent media for TO1) and
Carbonized Molecular Sieve (CMS, the sorbent
media for TO2). Further information on
Tenax/CMS tube sampling may be found in ERT
SOP #2052, Tenax Tube Sampling.

3.22 SUMMA Canisters

Allernatively, air samples can be collected in
passivated, 6-liter, stainless steel SUMMA canisters
and analyzed according to method TO14, a
procedure similar to the Teoax/CMS cartridges.
Information on SUMMA canister sampling may be
found in ERT SOP #1704, SUMMA Canister

Sampling.

recycled paper

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

3.3.1 Tenax/CMS Cartridges

Samples collected on Tenax/CMS cartridges are
placed in clean culture tubes and forwarded as soon
as possible to the laboratory. The culture tubes
should be labeled and scaled with Teflon tape
around the cap. Samples must be accompanied by
a chain-of-custody (COC) record indicating
sampling locations, sampic numbers, date collected,
sample matrix, and sample volumes. The COC
should agree with the information on the culture
tube labels, and discrepancies must be noted on the
COC at the time of receipt by the laboratory. In
addm°n,anylooscnmofmkuretubccapsormy
obvious physical damage or contamination (c.g.,
broken cartridges, condensate in the culture tubes,
or discoloration of the Tenax bed), must also be
recorded oa the COC.

Once samples have arrived at the laboratory, they
should be refrigerated until they are analyzed.
Analysis of Tenax/CMS samples must be completed
within the 14-day holding time specified by TO1 and
TO2. The holding time begins when the sample is
first drawn onto the tube (not when the sample is
received by the laboratory).

3.3.2 SUMMA Canisters

Samples collected in canisters should arrive at the
laboratory with the canister valve closed and the
sampling port capped. An identification tag should
be attached and should agree with the information
on the COC.

One of the advantages of canister samples is that
they do not nced any refrigeration or special
handling until they are analyzed. Method TO14
does not specify a holding time for canister samples.
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Table 2: Compounds Analyzed in Tenax/CMS Cartridges or SUMMA Canisters

® acetone

® C,;-C, alcohols

* C.-C,, alkanes

s C,-C,; alkenes

* GC;-C alkylbenzenes

® benzene

¢ bromochloromethane
* bromodichloromethane
® p-bromofluorobenzene

® 2-butanone (MEK)

¢ chloromethanc

¢ chlorotolucne

* CsC,, cycloalkanes
¢ dibromomethane
® 11-dichloroethane
¢ 12.dichloroethane
¢ C,-C,, dicnes

® cthylbenzene

¢ 4-mcthyl-2-pentanone
(MIBK)

® carbon tetrachloride o methylene chloride . vi;:yl chloride
® chlorobenzene ® napthalene ® xylenes
¢ chloroethane ® styrcne

¢ C,, tcrpenes

® 1,122-tetrachlorocthane
¢ tetrachloroethene (PCE)
¢ tolucae

® trans-1,2-dichloroetheae
¢ 111-trichlorocthanc

® 112-trichloroethane

+ trichloroethene (TCE)
® trichlorofluoromethane

e trichloromethane

3.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Structural isomers having coeluting
rcicntion times and identical mass spectra
will interfere with this method. The most
common interference scen in  these
methods is between meta-xylene and para-
xylcne.

Exccssive moisture in Tenax/CMS samplu
will cause the cryotrap to freeze, restricting
sample flow from the desorber oven and
resulting in poor recoveries. In general,
trapping cfficiencies for components with
boiling points greater than water are more
adverscly affected than those with lower
boiling points. If excessive moisture is
suspected, the CMS section of the cartridge
should be removed prior to sample
desorption. If this step is taken, the lower
boiling point compounds trapped by the
CMS, such as chloromethane and vinyl
chloride, will not be scen in the analysis.

3.5

Canister samples suspected of having high
concentrations of carbon dioxide (such as
those collected from landfills or fire
plumes), cannot be directly analyzed since
the carbon dioxide will collect and freeze
the cryotrap. This can be avoided by
adsorbing the samplc on a Tenax/CMS
cartridge, which does not adsorb carbon
dioxide, but retains the organic
contaminants.

EQUIPMENT/APPARATUS

GC/MS -- gas chromatograph upable of
sub-ambicat temperature programming
interfaced with a mass spectrometric
detector (Hewlett Packard 5996 GC/MS
equipped with Series 1000E computer and
RTE-6 software, or equivalent).

thermal desorber - capable of a -170°C to
250°C temperature range, cquipped with
GC interface (Tekmar 5010 GT automatic



thermal desorption/cryofocusing unit, or
equivalent).

chromatographic column - capillary
column, 30 m x 032 mm, 0.25 um film
thickness, (J & W Scientific, Inc. DB-624,
or Restek, Inc. RTx-5, or equivaient).

pre-column - capillary fused silica columa,
05 m x 032 mm, with column connector
(Restek, Inc, or equivalent).

Tenax/CMS cartridges — 150 mg Tenax
35/50 mesh and 150 mg CMS packed into
6 x 120 mm borosilicate glass tubing with
Pyrex glass wool on each end and between
cach phase, provided in secaled glass
ampoules (Supeico, Inc,, or equivalent).
See the EMSL SOP for Preparation of
Clean Tenax Cartridges.

canisters - passivated 6-liter SUMMA
canisters (Andersen Samplers, Inc, or
equivalent).

mass flow controller - 0-100 mL/min, to
maintain constant flow for measuring
canister sample volumes (Unit Instruments,
Inc, UFC-1100 with URS 100 Readout
Power Supply, or equivalent).

stainless steel vacuum/pressure gauge -
capabie of measuring 0 to 50 psi (Pecanwalt
Corp., Wallace and Tiernan Division,
Model series 1500 dial instrument, or
cquivalent).

chromatographic-grade, stainless steel
tubing and stainiess steel plumbing fittings.

stainless steel cylinder regulators (5) -~
two-stage pressure regulators for cylinders
of belium, zero air, calibration standards,
and surrogate standards.

syringes - 2510 ml, for injecting
calibration and surrogate standards
(Dynatech - Precision Sampling, Inc., or
cquivalent).

95 mm scpta (Supelco, Inc. Microsep
F-174, or equivalent).

culture tubes, Pyrex and Teflon tape -- for
preserving Tenax/CMS samples.

recycled paper

3.6

rotameter — 0-100 mL/min (Matheson Gas
Products, Inc., or equivaieat).

cotton cloths — 9 inch by 9 inch, for
Tenax/CMS cartridge handling (Texwipe,
Co., or cquivaleat).

tweezers — for inserting and removing
cartridge samples from thermal desorbet.

O-rings ~ Viton, 6 mm 1D, for retaining
Tenax/CMS cartridges in thermal desorber
(Hewiett-Packard part no. 5061-5867, or
cquivalent).

REAGENTS

calibration standards - at approximately 1
ppmv with the balance as nitrogen
(Matheson Gas Products, Inc, or
cquivalent).

bromochioromethane (BCM) and p-
bromofluorobenzene (BFB) -- at
approximately 1 ppmv in nitrogen in a
separate cylinder; both compounds used as
surrogate standards, BFB also used for
tuning GC/MS (Scott Specialty Gases, Inc.
or equivalent).

perfluorotributylamine (PFTBA) - for
tuning the mass spectrometer (Hewiett
Packard, Inc,, or equivalent).

liquid nitrogen — for cryogenic cooling
(SOS Gases, Inc., or equivalent).

desorber (Matheson Gas Products, Inc, or
equivalent).

carbon dioxide — bose-dry, high-pressure
liquid, for chromatograph oven cooling
(Matheson Gas Products, Inc, or
cquivalent).

compressed air — ultrazero grade, for
chromatograph oves door control

(Matheson Gas Products, Inc, or
cquivaieat).

nitrogen - ultrahigh purity, for pressurizing

ceology and environment



canister samples and purging canister
analysis train lines (Matheson Gas
Products, Inc., or equivaient).

3.7 PROCEDURES

3.7.1 Daily GC/MS Tuning

At the beginning of cach day, tune the GC/MS
system (o verify that acceptable performance criteria
can be achieved. The mass spectrometer should
first be automatically or manually tuned on
perfluorotributylamine (PFTBA). PFTBA tuning is
done to demonstrate that the instrument is
operating properly and,
p-bromofluorobenzene (BFB), will give a spectrum
that meets the ion abundance criteria listed in EPA
Method 624 (table 3).

Table 3: GC/MS Performance Criteria
for p-Bromofiuorobenzene
(EPA Method 624)

lon Abundance Criteria
50 15% (o 40% of mass 95
75 30% to 60% of mass 95

95 Base peak, 100% relative
abundance

) 5% 10 9% of mass 95
173
174
175
176
177

< 2% of mass 174

> 50% of mass 95

5% to 9% of mass 174
95% - 101% of mass 174
5% to 9% of mass 176

Afier PFTBA tuning, BFB is analyzed to check GC
column performance and is used as the GC/MS
performance standard. This performance test must
be passcd before any samples, standards, or blanks
arc analyzed, and must be repeated for every twelve
hours of continuous operation. A background
correction mass spectrum from the performance test
must salisfy the criteria set forth in US. EPA
Method 624. If the criteria are not met, the analyst

upon analysis of
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must re-tune the mass spectrometer and repeat the
test until all criteria are met.

3.7.2 GC/MS Calibration

1. Initial Calibration —~ B:.forc any analysis,
initially calibrate the GC MS using standards
contained in pressucized cylinders at
approximately 1 ppmv in nitrogen. A list of the
target compounds in the calibration standards
is given in table 4, along with the ions used for
quantitation. @A muitipoint calibration is
created by injecting three to five different
volumes into the thermal desorber and
analyzing them in the GC/MS. Typical
volumes range from 1-10 mL, corresponding to
concentrations of 100 ppb to 1 ppm. Following
analysis of all calibration points, a calibration
rcport is prepared listing the average response
factors and their Relative Standard Deviation
(RSD), which must be less than 25% for each
compound. For cach compound in the
calibration, the retention times and relative
abundances of selected ions are stored on the
bard disk of the GC/MS computer to be used
for compound identification.

2. Continuing Calibration —~ For cach day of
analysis, check the GC/MS calibration before
sample analysis with a daily standard, usuaily at
the 1-ppmv concentration.  The continuing
calibration only acceptable whea all
compound abundances in the daily standard are
+ 25% of the average response factor of the
calibration curve.

3.7.3 Analysis Conditions

All sampies arc prepared for GC/MS analysis by
using a thermal desorption/cryogenic trapping uni.
The unit is equipped with a 0.25-inch by 7-inch oven
chamber for desorbing samples. an internal
cryogenic trap (C-1) consisting of a 0.125-inch
stainless-steel tube filled with Pyrex glass beads, an
cight port switching valve, and an external cryogenic
trap (C-2) located just above the head of the
pre-column (figure 3, appeadix A). A 60-inch
silcosteel transfer line connects the two cryotraps.
The pre-column coanects C-2 with the analytical
column, and is installed to prevent the columa from
being exposed to the wide temperature swings that
occur at the trap. After surrogates have beea
introduced on a sample cartridge, the sampie is thea
thermally desorbed by heating the oven while



Table 4: Target Compounds

Analyzed for Calibration

Compound Quantitation lons_
benzene 78
bromodichloromethane 83
carbon tetrachloride 117
chlorocthane 64
chloromethane 50
dibromomethane i 174
1,1-dichlorocthane 63
1,2-dichloroethane 62
1,1-dichlorocthene 61
trans-1,2- 61
dichloroethene
cthylbenzene 91-
m-ethyltoluene 120
methylene chloride 84
styrene 104
1,122- &8
tetrachioroethane
tetrachiorocthene 166
1,1,1-trichlorocthane 97
1,1,2-trichloroethane 97
trichlorocthene 130
trichlorofluoromethane 101
trichloromethane &
toluene 92
vinyl chloride 62
m-xylene 91
o-xylene 91
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purging with belium.

The helium transfers the VOCs from the cartridge
to the C-1 trap. The sampie is then passed through
a heated transfer line and cryofocused at C-2, at
the front of the pre-column, where it is injected by
flash heating. Table 5 summarizes typical desorber
conditions. The chromatographic conditions used
are those listed in table 6, as modified from U'.S.
EPA Method 524.2.

An example of the GC/MS Printout. is found in
figure 4 (appendix A), which includes target and
surrogate compounds in elution order.

3.7.4 Tenax/CMS Cartridge Analysis

Handie all Tenax/CMS samples with cotton cloth or
gloves and tweezers to avoid contamination. To
analyze a cartridge sampie, follow these steps.

1. Place the cartridge in the desorb oven, CMS
side first, so that it is downflow from the
Tenax Start the thermal desorber going into
the purge step. Set the flow at 20 mL/min.

2. During the purge step, inject 10 mL of a 1-ppm
mixture of the surrogate standards
(bromochloromethane [BCM] and
p-bromofluorobenzene {BFB]), onto the Tenax
side of each sample cartridge. Lower the purge
flow to 5 mL/min, so that the combined flow
through the cartridge does not exceed 20
mL/min.

3. After the surrogates have been introduced on
the tube and the purge cyce has been
completed, the first cryogeaic trap (C-1) is
cooled with liquid nitrogen to -160°C. At this
time, remove the cartridge, turn it around, and
reinsert it into the desorb oven; the Tenax side
of the cartridge is now downflow of the CMS.

4. Once the tube has been inverted and C-1 has
been cooled, step the thermal desorber to the
desorb cycle, allowing the surrogates to desorb
from the Tenax and CMS with the sample and
flow directly to C-1.

S. At the end of desorb, step the desorber agam,
cooling the C-2 cryotrap. When C-2 is cooled,
the desorber will automatically step to the
transfer step, and the sample is cryofocused at
C-2
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Table 5: Typical Desorber Conditions

Parameter Value
Desorb Temperature 240 C
Desorb Time 10.0 minutes (Tenax/CMS only)
Cryotrap-1 (C-1) Temperature -160° C
Cryotrap-1 Desorb Temperature 250° C
Transfer (C-1 to C-2) 35 minutes
Cryotrap-2 (C-2) Temperature -160° C
Cryotrap-2 Desorb Temperature 250" C
Cryotrap-2 Desorb Time 2.0 minutes

Table 6: Chromatographic Conditions

Parameter Value
Initial Tcmperature 50 C
Initial Time 3.0 minutes
Ramp Rate 8.0° C/minute
Final Temperature 1850° C
Run Time 255 minutes

When transfer is complete, the sample will be
injcctcd by automatic flash heating of C-2. The
analysis then follows the chromatographic
conditions in table 6.

3.7.5 Canister Sample Analysis

Canister samples are usually coliected at or near
atmospheric pressure. To allow the sampie to flow
from thc canister, the canister pressure must be
raiscd above one atmosphere with ultrahigh purity
nitrogen. Normally, sample pressure is doubled for
case of calculation.

1.

Before anaching the canister sample, purge the
pressurizing line of the apparatus with nitrogen
asmd:atedmﬁmS(awendnA) Attach
the canister sample to the pressurizing
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apparatus and close the regulator to the
nitrogen cylinder. Open the canister valve,
allow the pressure to equilibrate, and record
the initial pressure (P) in the analysis log.

Open the cylinder regulator siowly so the
pressure  gradually increases. When the
canister pressure reaches twice the P, close the
regulator, then close the canister valve, and
record the final pressure (P) in the analysis
log.

Attach the canister 10 the analysis train at the
desorb oven as shown in figure 6 (Appeadix
A). With the mass flow coatroller vaive closed,
open the canister vaive to allow the sample to
come to equilibrium in the sampie train.

4. Start the thermal desorber, and step through



the purge step to the step that cools C-1.
When the desorber steps to desorb, lower the
flow to zero. Open the mass flow controller
valve and begin timing sample flow. The
coatroller flow rate and the desorb time needed
for the sample to flow are calculated based on
the sample volume required and the equations
in section 3.8.

5. Close the canister valve after the precise
amount of desorb time has clapsed. Close the
mass flow controller valve after the analysis
train pressure reaches zero.

6. Replace the desorb oven cover attached to the
canister analysis train with the desorb oven
cover used for Tenax/CMS samples. Raise the
helium flow to 5 mL/min, and inject 10 mL of
the surrogate standards while still in desorb. At
the end of desorb, follow the analysis procedure
in section 7.4, steps 5 and 6.

3.7.6 Analysis of Canister Samples
Adsorbed on Cartridges

Canister samples are adsorbed on Tenax/CMS
cartridges when the samples are suspected of
containing high levels of carbon dioxide or other
permancnt gases that would freeze the cryotraps.

1. Follow the procedure in section 3.7.5, steps 1
and 2, for the pressurization of the canister
samplc.

2. Place a Tenax/CMS cartridge in the desorb
oven with the CMS side in first. Attach the
canister to the analysis train as shown in figure
7 (appendix A).

3. With the mass flow controller valve closed,
open the canister valve to allow the sampie to
come to equilibrilium in the sample train.

4. Start the thermal desorber into the purge step.
Lowecr the purge flow.to zero. Open the mass
flow controller valve and let the desired sample
volume adsorb onto the cartridge.

S. After the sampie has been adsorbed, close the
canister and mass flow controller valves, replace
the desorb oven cover, and inject 10 mL of the
surrogate standards while still in the purge step.

6. After surrogates have been spiked on the
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cartridge, step the desorber to cool C-1, and
follow the Tenax/CMS analysis procedure in
section 3.7.4, steps 3 through 6.

3.8 CALCULATIONS

Concentrations of target compounds are calculated
by the GC/MS computer software. To establish
concentration limits that the GC/MS can measure,
limits of quantitation (LOQ) are calculated for cach
sample. LOQs are calculated by the following:

(rewny (so)

LoQ = SV

where:

LCV = jowest calibration volume
SC = standard concentration
SV = sample volume (in milliliters)

LOQ varies inversely with the sample volume, and
can range from 500 ppb for a minimal sample
volume of 5 mL, to as low as 0.1 ppb for a 25-L
sample.

When the canister pressure is increased, the dilution
factor (DF) is calculated by the following:

DF = —I:—:
P,
where:

P, = canister pressure (psi) after pressurization,
P, = canister pressure (psi) before
p S

The following equation calculates the desorb time
necessary for a given sample volume and flow rate:

5w (o

DT = R

where:

DT = desorb time (in minutes)

SV = sample volume (in milliliters)
DF = dilution factor (usually 2)
FR = flow rate (in mL/min)

For example, with a DF of 2 and a flow rate of 40
mL/min, it would take S minutes to desorb 100 mL
of unpressurized sample (equivalent 1o 200 mL of
pressurized sample). For larger sample volumes, it
may be nccessary to set the thermal desorber for
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longer than 10 minutes to desorb the sample and
allow time for surrogate spiking.

3.9 QUALITY ASSURANCE/
QUALITY CONTROL

~ The following quality assurance/quality control
procedures apply:

®* Two criteria must be satisfied to verify the
identification of a target compound:

- Retention Time - A sample

component's reteation time (RT)

must be within = 0.50 minutes of
the RT of the standard
component. For reference, the
standard must be run on the same
day as the sample.

- Spectra - (1) All ions present in
the standard mass spectra at a
relative intensity greater than 10%
(where the most abundant ion in
the spectrum equals 100%) must
be present in the sample
spectrum, (2) The relative
intensitics of the ions specified
above must agree within = 20%
between the sampiec and the
reference spectra.

® The GC/MS is tuned daily for PFTBA to
meet the abundance criteria for BFB as
listed in U.S. EPA Method 624. The tune
is adjusted when necessary.

® An acceptable three-to-five point
calibration of the siandards must be run
before the analysis. A calibration is
. acceptable if the Relative Standard
‘Deviation is <25% of the average response
factors for each compound. Samples are
quantitated on the average response factors

of the calibration range.

L Aeontinuingcalibnlionsundndmuslbe
run for cach day of analysis. Standards
are checked against the average response
factors of the calibration range; if any
standard component varies by greater than
25% of the average response factor, re-run
the continuing calibration. If the second

continuing calibration has componeats
varying by greater than 25% of the average
response factor, run a new initial

calibration.

e A surrogate standard of BFB and BCM is
added to all standards and samples.
Percent recoveries for samples are
calculated against daily standards.
Recoveries should be within 70% to 130%
for BFB and BCM.

e Method blanks are analyzed after a
standard analysis to check for carryover,
and arc also necessary after analyzing
sampies with high levels of contamination.
For Tenax/CMS samples, a method blank
is an analysis of a new cartridge spiked
with surrogates. For canister samples, a
method blank is flowing the same volume
of nitrogen as the samples into the
desorber, followed by surrogate spiking.
For canister samples adsorbed onto
camidga.apcthodblankisavolmeof
pitrogen cqual to the sample volumes
adsorbed on a cartridge, followed by
surrogate spiking and analysis.

e Ten perceat of all samples received are to
be analyzed in replicate.

o Performance Evaluation (PE) canisters
containing known concentrations of VOCs
should be analyzed at lcast once per
analysis for canister samples.  The
analytical procedure is the same for
canister samples.

3.10 DATA VALIDATION

Review of the data generated should be conducted -
according to the Quality Assurance/Quality Control
considerations listed in section 3.9.

3.11 HEALTH AND SAFETY

When working with poteatially hazardous materials,

follow U.S. EPA, OSHA, and laboratory heaith and
safety practices. ’



4.0 PREPARATION OF SUMMA CANISTER FIELD STANDARDS:
SOP #1706

4.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) describes
the preparation of SUMMA canister ficld standards.
SUMMA polished canisters are used to store
calibration gas standards for transport to ficld
sampling sites. These standards will be used for
calibrating ficld instruments. In addition, a series of
different concentrations of gas standards, or
dilutions in the field of a singie canister, can be
used to construct calibration curves and to ascertain
minimum dectection limits on various ficld
instrumentation currently used by EPA/ERT.

42 METHOD SUMMARY

A certified gas standard cylinder is selected and set
for delivery pressure of 20-30 psig. The hoses are
bled with the gas standard. Then, a clean,
evacuatcd SUMMA canister is attached to the gas
standard line and is opened and charged to 20-30
psig with the certified gas standard cylinder. The
SUMMA canister is closed and the gas standard
lines are removed. A “tee® with a septum is
attached onto the Swagelok fitting of the SUMMA
canister. The “tec” is purged with the contents of
the SUMMA canister. The SUMMA canister valve
is opened and samples are taken via a gas-tight
syringe through the septum on the “tee.” When not
in use, the valve is closed. Tedlar bags can aiso be
filled from the "tee.’

4.3 SAMPLE PRESERVATION,

CONTAINERS, HANDLING, AND
- STORAGE

Samples and gas standards can be kept several
moaths in the SUMMA polished canisters. Care
must be taken 1o cosure no leaks occur when the
“tee” and scplum are used. In addition, the needie
valve on the SUMMA canister must be completely
closed when not in use. When transporting and
storing, the SUMMA canister is placed in a plastic
shipping container. This will protect the canister
from accidental punctures or deats.
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INTERFERENCES AND
POTENTIAL PROBLEMS

4.4

As long as the gas standards and all transfer lines
are clean, no interferences are expected. The initial
pressurc of the SUMMA canister should be
recorded after filing In addition, the pressure
should be recorded after each use. A dramatic
drop in pressure (eg, 5 psig or more) may
invalidate the use of that canister.

4.5 EQUIPMENT/APPARATUS

e SUMMA canister, 6-liter total volume.
While there may be other sources, two
readily available sources are Cat. # 87-300,
Anderson Samplers, Inc. 4215 Wendell
Drive, Atlanta, GA 30376; PN # 0650, SIS,
P.O. Box 8941, 815 Courtney St., Moscow,
Idaho 83843.

e certified gas standard from Scott Gas,
Matheson or other reliable manufacturer.

e Hamilton gas-tight syringe with Teflon-scal
plugs in various sizes.

e clean Teflon tubing, 1/4-inch OD.
e Teflon Swagelok “tee,” 1/4-inch OD.
e 1/4-inch Teflon Swagelok nuts and ferrules.
® 9.mm Septa, preferably Teflon backed.
e stainless steel Swagelok on/off or needie
valve, 1/4-inch OD.
4.6 REAGENTS
All standards must be vapor-phase pressurized gas
cylinders, certified by the manufacturer to be within
+2% accuracy, and to be National Bureau of

Standards (NBS) traceable. Scott Specialty Gas or
Matheson Gas can provide these standards. If field
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dilution is required, a cylinder of ultrahigh purity air
is required.

4.7 PROCEDURES

1. Obtain a SUMMA polished canister that has
been clecaned and evacuated as per ERT SOP
#1703 (SUMMA Canister Cleaning) and select
a compressed-gas cylinder of a certified
standard. This standard should be certified by
the manufacturer to be within +2% accuracy of
the concentration level and be NBS traceable.

2. Attach a high-purity, dual-stage regulator to the

standard cylinder. This must deliver 20-30 psig -

pressure at an accuracy of +10% or better.

3. Autach a section of clean, unused 1/4-inch OD
Tcflon tubing to the Teflon "tee.” The side port
of the “lce” has an on/off valve or needle vaive
connected to it (see figure 8, appendix A).

4. Temporarily connect a vent line to the outlet
port of the side valve and vent it to a fume
hood or to an outside vent. The SUMMA
canister charging system appears in figure 9,
appendix A.

5. Opca the standard cylinder to 20-30 psig at the
outlet of the cylinder regulator.

6. The necdle valve on the SUMMA canister is
still closed at this point. Opea the side valve on
the "tee” and allow the standard cylinder’s 1/4-
inch Teflon feed lines to vent for 1 to 2
minutes.

7. Then close the valve tightly and slowly open the
ncedle valve oo the SUMMA canister. A
hissing noise should be heard. Allow the
canistcr to continue filling. Do not fill the
SUMMA canister too rapidly.

8. Periodically check the pressure on the dual
stage regulator attached to the standard
cylinder to ensure 20-30 psig is being delivered.

9. Once the hissing stops, the canister should be

filled to approximately the same pressure as
that of the source line.

10. Close the needie valve on the SUMMA canister
tightly.

11. Close the standard cylinder and vent the feed
lines.

12. Remove the feed line from the top of the
Teflon “tee.”

13. Place a Swagelok back ferrule, in the inverted
position, on the top of the “tec”. This will
provide a flat surface on which a Teflon-backed
septum can be placed.

14. Place the Teflon-backed septum, Teflon side
down. The septum should create a gas-tight fit
once a 1/4-inch Swagelok nut is tightened onto
the top of the “tee” (sec figures 10 and 11,
appendix A).

15. Open the needle valve on the SUMMA canister
to check for leaks throughout the “tee’,
particularly in the scptum fitting. Do this with
the valve on the side of the “tee” closed.

16. Afterwards, slowly open the side vaive of the
*tee” and vent for 1/2 minute and re-close.
The septum “tee” is now rcady for sampling
from the canister using a gas-tight syringe
through the septum scal.

17. Close the SUMMA canister ncedle vaive
between sample taking with the gas-tight
syringe.

18. Periodically, vent or flush the "tee® to provide
fresh standard for sampling. The side valve can

also be used, after flushing, to fill Tedlar bags
with the standard from the SUMMA canister.

48 CALCULATIONS

'l'heprocedureforperfotmingﬁelddilmiouo[thc
standards from the SUMMA canisters must be
documented. This allows for the recalculatios of
concentrations of standards if any discrepancies
arise in the calibration of the ficld instrumentation.
Simpie volumetric dilutions using Hamilton gas-tight
syringes are performed using Tedlar bags with ukrs-
high purity air as the diluent.



4.9 QUALITY ASSURANCE/
QUALITY CONTROL

The concentration levels of the certified gas
standards must be recorded. The vendor typically
provides the analysis of certification with each
standards cylinder; a copy should be provided with
the SUMMA canister.

As previously stated, the pressure of the canister
along with the date and time, should be recorded at
the initial filling and at the end of each use of the
canister. A drop in pressure of 5-10 psig between
usages may invalidate the canister for use as a
calibration standard.  Certification of canister
cleaning and evacuation should be noted prior to
filling with standards.
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4.10 DATA VALIDATION

This section is not applicable to this SOP.

411 HEALTH AND SAFETY

Pressurizing of SUMMA canisters should be
performed in a well-ventilated room, or preferably
under a fume hood. Care must be taken not to
exceed 40 psig in the canisters. Canisters are under
pressure, albeit only 20-30 psig, and should not be
dented or punctured. They should be stored in a
cool, dry place and always be placed in their plastic
shipping boxes during transport and storage.
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5.0 LOW LEVEL METHANE ANALYSIS FOR
SUMMA CANISTER GAS SAMPLES: SOP# 1708

51 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) is
intended for use when analyzing SUMMA canister
gas samples for low parts per million wolume
(ppmv) lewels of methane,

52 METHOD SUMMARY

A flame ionization detector (FID) gas
chromatograph (GC) is used to scparate and
quantitate methane in gas samples. The sample is
introduced into the carrier gas as a plug and passes
through a gas chromatography column, which thea
scparates it into two peaks. The first peak is
unresolved  air; the sccond peak is resolved
methane. Peak areas are used in conjunction with
calibration plots for quantitative measurements.
This separation is completed in 5 minutes.

§.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Refer to US. EPA Method TO14 concerning
SUMMA canister cleaning and sample collection.
In addition, refer to ERT SOP #1703, SUMMA
Canister Cleaning and ERT SOP #1704, SUMMA
Canister Sampling.

Canisicrs arc stored and analyzed at room

temperature.

5.4 INTERFERENCES AND
POTENTIAL PROBLEMS

This section is not applicable to this SOP.

55 EQUIPMENT/APPARATUS

e gas chromatograph ~ Varian 3400 gas
chromatograph with flame ionization
detector (or ecquivalent) capable of
operating at 225°C.
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e carrier gas cylinder — ultrahigh purity
helium with a two-stage regulator
delivering a pressure of 90 psi.

e 1 mL and 01 mL precision gas-tight
syringes with needles for sampie

e gas chromatography column — 10 feet by
1/4 inch stainless steel column packed with
Spherocarb, 100/120 mesh (or equivalent),
capable of operating at 100°C, as well as
injection temperatures of 200°C.

e clectronic integrator - Spectra-Physics
SP4290 integrator (or cquivaient).

® scptum port adaptor for SUMMA canister.

e soap film flow meter (or equivalent).

§6 REAGENTS

e helium - ultrahigh purity grade helium
(99.9999%).

¢ hydrogen - ultrabigh purity grade hydrogea
(99.9999%).

® air -~ ultrazero air (<0.05 ppmv total
hydrocarbon).

e calibration standards (in the range of 5-100
ppmv) — methane standards, balance air.

5.7 PROCEDURES
5.7.1 Gas Chromatograph

1 Turn the carrier gas on and adjust the flow rate
to 40 mL per minute.

2 Thmtheairohandadjuatheﬂmnwlolso
mL per minute.
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3. Turn the hydrogen on and adjust the flow rate
to 30 mL per minute.

4. Check the flows with a soap film flow meter.

5. lgnite the flame ionization detector and allow it
to equilibrate for 10 minutes.

6. Tumn the integrator on and zero it before
samples are introduced.

5.7.2 Calibration
L Iatroduce, via 1-mL syringe, aliquots (of the

same sizc as will be used on the sample

injections) of the standard calibration gas
mixtures into the gas chromatograph injector.
At least one injection of ecach standard gas
mixture is required before starting to analyze
samples. Perform the very first calibration in
triplicate.

2. Verify the initial calibration by injecting a
complete set of at least four standards (at least
five different concentrations of standards are
routinely available from commercial suppliers)
at the beginning of each days analytical
activities. It is suggested that cach sample
injection be followed systematically by a
standard injection so that many injection arcas
are tabulated and averaged in the report.

5.7.3 Injection of Sample

1L Withdraw a 1-mL sampie from the SUMMA
septum port using a 1-ml gas-tight syringe.

2. Quickly inject the sample, guarding against
blow-back of the plunger. Simultaneously,
activate the integrator and label the sample run.

3. End the integrator run in 5 minutes and re-zero
befare the next analysis.

Sampies analyzed above the calibrated linear range
can be reanalyzed by injecting a smaller volume, or
by diluting in uitrahigh purity zero air to acquire
may be done by injecting a measured volume of the
sample into a Tedlar bag and adding a measured
wolume of zero air. For instance, 100 mL of sample

measured with a gas-tight syringe, added to 900 mL
of zero air, would be diluted by a factor of 10.
These volumes have to be recorded and taken into

account in the calculations.

5.8 CALCULATIONS

Preparc a linear standard curve of ppmv versus

arca. Calculate the sample concentrations
using the formula y = mx + b; where y is the peak
arca, m is the slope (peak arca/ppmv), b is the y
intercept (peak area), and x is the concentration

(ppmv)- |
The above equation may be rearranged to:’

x-y-%

where y is measured area, corresponding to a
sample injection and x is the desired methane
concentration in the sample injection. If a dilution
has been made then, of course, the concentration
obtained must be multiplied by the ratio of the final
sample volume to the initial sample volume. Most
integrator packages will handle the abowe
calculations but it is recommended that a
commercial spreadsheet program be used.

5.9 QUALITY ASSURANCE/
QUALITY CONTROL

The following quality assurance/quality control
procedures are applicable.

- 5.9.1 Precision

The precision of the method is monitored during
the second lowest calibration standard from the
linear curve. A coatrol range is established for the
mean of 10 independent analyses. The standard is
analyzed periodically (at the beginning and ead of
a serics of samples or every 8 hours) and must
respond within the range of three standard
deviations for the system and data precision to be
considered under control. If the resuits of the
standard analysis arc out of range, the system must
be repaired and the standards rerun, or a new
calibration curve must be performed.



5.9.2 Accuracy

The accuracy of the method is monitored by
periodically analyzing blind performance evaluation
samples. These samples should not be prepared by
the same outside source which provided the
calibration standards.

5.10 DATA VALIDATION

Data will be evaluated based on the information
provided in section 5.9.
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511 HEALTH AND SAF_ETY
When working with potentially hazardous materials,

refer to US. EPA, OSHA and site-specific health
and safety practices.
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6.0 ASBESTOS SAMPLING: SOP #2015

6.1 SCOPE AND APPLICATION

The objective of this Standard Operating Procedure
(SOP) is to outline a method for sampling asbestos
fibers in indoor and outdoor/ambicnt air at
hazardous waste sites.

Regulations pertaining to asbestos have been
promuigated by US. EPA and OSHA. US. EPA’s
National Emission Standards for Hazardous Air
Pollutants (NESHAP) regulates asbestos-containing
waste matcrials. NESHAP establishes management
practices and standards for the handling of asbestos
and emissions from waste disposal operations (40
CFR Part 61, Subparts A and M).

Both 40 CFR 763 and its addendum provide
comprehensive rules for the asbestos abatement
industry. State and local regulations on these issues
vary and may be morc stringent than federal
requirements.

The OSHA regulations in 29 CFR 1910.1001 and 29
CFR 192658 specify work practices and safety
equipment such as respiratory protection and
protective clothing for handling asbestos. Also,
these rcgulations specify:

® The OSHA standard for an 8-hour, time-
weighted average (TWA) is 0.2 fibers/cm’
of air. This standard pertains to fibers with
a length-to-width ratio of 3 to 1 with a
fiber length >5 1m.

®  An action level of 0.1 fibers/cm’® (one-half
the OSHA standard) is the level US. EPA
has established at which employers must
initiate such activitics as air monitoring,
employee training, and medical
surveillance.

References to specific anaiytical methodologies are
made throughout this document. Also, be aware
that EPA is developing an Eavironmental Asbestos
Asscssment Manual. An interim draft document
titled “Superfund Method for the Determination of
Asbestos in Ambicnt Air, Part 1: Method™ (May
1990) is available and recommended for use as the
most current method.
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62 METHOD SUMMARY

Asbestos has been used in many commercial
products including such building materials as
flooring tiles and sheet goods, paints and coatings,
insulation, and roofing asphait. These products and
others may be found at hazardous waste sites
hanging on overhead pipes, contained in drums,
abandoned in piles, or as part of a structure.
Asbestos tailing piles from mining operations can
also be a source of ambient asbestos fibers.

Asbestos air sampling is conducted by drawing air
through a filter at a known flow rate with a flow-
controlled pump. The sample is then analyzed
using Phase Coantrast Microscopy (PCM) and/or
Transmission Electron Microscopy (TEM).

PCM analysis is widely available and is less costly
than TEM. TEM is considered the best method for
identifying airborne asbestos. TEM can detect very
thin fibers typically down to 0.0025 .am in diameter.

When TEM-produced data (U.S. EPA) is compared
with data from PCM (NIOSH), the TEM's aspect
ratio of 5 to 1 should be modified to 3 to 1.

62.1 Pump Calibration

In order to determine if a sampling pump is
measuring the flow rate or volume of air correctly,
it is necessary to calibrate the instrument. Sampling
pumps should be calibrated immediately before and
after cach use. Preliminary calibration should be
conducted using a primary calibrator such as a soap
bubble type calibrator, (c.g., a Buck Calibrator,
Gilibrator, or equivalent primary calibrator) with a
rcpmmmmwmmﬂbdbctmthe
pump and the calibrator. The represeatative
sampling cassette can be reused for calibrating
other pumps that will be used for asbestos sampling.
The same cassette lot used for sampling should also
be used for the calibration. A sticker should be
affixed to the outside of the extension cowl marked
*Calibration Cassette.” A rotameter can be used
provided it has been recently precalibrated with a
primary calibrator. Three separate coastant flow
calibration readings should be obtained both before
and after collecting the sample. Should the flow
rate change by more than 5% during the sampling

cenlogy and environmem



period, the average of the pre- and post-calibration
rates will be used to calculate the total sampie
volume. Sampling pumps can be calibrated prior to
coming on site so that time is saved when
performing onsite calibration.

Personal sampling pumps are utilized when the flow
rates are between 001 L/min to 5 L/min. Many
lightweight portable pumps are capable of providing
high or low volume air flow. Seec the
manufacturer’s manual for pump operation.

High-flow pumps are utilized when flow rates
between 4 L/min to 16 L/min are required. High-
flow pumps are used for short sampling periods to

obtain the desired sample volume. ERT uses the -

Gilian Aircon 520. An equivalent high-flow pump
can also be used.

High-flow pumps usually run on AC power and can
be plugged into a nearby outlet. If an outlet is not
available, then a generator should be obtained. The
generator should be positioned downwind from the
sampling pump. Additional voltage may be
required if more than one pump is plugged into the
same generator. Scveral electrical extension cords
may be required if sampling locations are remote.

6.2.2 Outdoor/Ambient Sampling

PCM analysis may be used for outdoor/ambient air
samples. When analysis shows total fiber count
above the EPA action level of 0.1 fibers/cm?® of air,
then TEM can be used to identify asbestos from
non-asbestos fibers. Some labs are abie to perform
PCM and TEM analysis on the same filter,
however, this should be verified with the laboratory
prior to analysis.

High-volume pumps, for the most part, are used for
outdoor sampling in low dust arcas. The samplers
should be placed above ground level, about 4 to 5
feet high, away from obstructions that may influcnce
air flow. Table 7 summarizes outdoor sampling
locations and the rationales for their selection.

Outdoor sampling usually requires flow rates
between 10 to 15 L/min with a sampile volume of
1000 to 5000 liters. Record wind speed, wind
direction, temperature, and pressure in a field
logbook. Wmddlreamupmmhﬂyunpmm
when monitoring for asbestos downwind from a
fixed source.

It is recommended that a meteorological station be
established. If possible, sample after 2 to 3 days of
dry weather and whea the wind conditions are at 10

mph or greater.
6.2.3 Indoor Sampling

EPA uses PCM analysis for indoor air samples.
When analysis shows total fiber count above the
EPA action level of 0.1 fibers/cm® of air, then TEM
can be used to identify asbestos from nonasbestos
fibers.

Sampling pumps should be placed 4 to 5 feet above
ground level, and away from obstructions that may
influence air flow. The pump can be placed on a
table or counter. Table 8 summarizes indoor
sampling locations and the rationales for their
selection.

Indoor sampling generally utilizes high-flow rates
andmaeasedsamplevolumumordertoob(un
lower detection limits, i.e., 0.01 fibers/cm?® of air or
less (with PCM) and 0.005 structures/cm’® or less
(with TEM).

6.2.4 Aggressive Sampling

Sampling equipmeant at fixed locations may fail to
detect the presence of asbestos fiber. Due to
limited air movement, many fibers may settle out of
the air onto the floor and other surfaces and may
not be captured on the filter. In the past, an 8-hour
sampling period was recommeaded to cover various
air circulation conditions. A quicker and more
cffective way lo capture asbestos fibers is to
circulate the air artificially so that the fibers remain
airborne during sampling. The resuits from this
sampling option characterize the worst-case
condition. This is referred to as aggressive air
sampling for asbestos.

6.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

6.3.1 Filter Selection and Collection
Device

Which filter and collection device to use for sample
methodology is utilized.



Table 7: Sampling Stations for Outdoor Sampling

Sampling Station Location Procedure ~ Rationale
Upwind/Background Collect a minimum of 2 simultancous | Establishes background fiber
upwind /background samples 30° apart | levels
from the prevailing windlines
Downwind Deploy a minimum of 3 sampling Indicates if asbestos is leaving
stations in a 180° arc downwind from | the site
the source
Site Representative Obtain one representative sample Verify, continually confirm, and
and/or Worst Case which shows average on-site document selection of proper
conditions or obtain worst-case levels of worker protection
sample (optional)

Note: More than one background station may be required if the asbestos originates from different sources.

Table 8: Sampling Stations for Indoor Sampling
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Sampling Station Location Procedure Rationale

Indoor Sampling e If a work site is a single room, Establishes representative
disperse five samplers throughout the | samples from a homogeneous
room arca
o If the work site contains up to five
rooms, place at least one sampler in
cach room
o If the work site contains more than
five rooms, select a representative
sample of the rooms

Upwind /Background If outside sources are suspected, Establishes whether indoor
deploy a minimum of two asbestos concentrations are
simuitancous upwind /background coming from an outside source
samples 30° apart from the prevailing
windlines

Worst Case Obtain one worst-case sample by Verify, continually coafirm, and
aggressive sampling (optional) document sclection of proper

levels of worker protection
29
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e 'NIOSH Method 7400: Phase Contrast
Microscopy invoives using a 0.8 to 1.2 umn
cellulose ester membrane, 25-mm diameter,
50-mm conductive cowl on cassette (figure
12, appendix A).

e US. EPA Transmission Electron
Microscopy involves using a 25-mm filter
cassette with either a polycarbonate filter
baving a pore size <0.4 um or mixed
cellulose ester filter (MCE) having a pore
size <0.45 um. This cassette includes an
extension cowl, a 50 um MCE backup
filter to serve as a diffuser, and a support
pad (figure 13, appendix A).

6.3.2 Sample Handling Procedures

1.

6.4

Place a sample label on the cassette with a
unique sampling aumber. Do ot put sampling
cassettes in your shirt or coat pockets as the
filter can pick up fibers. ERT uses the original
cassette box to hold the sampies.

Wrap the cassette individually in a plastic
sample bag. Mark cach bag to indicate sample
identification number, total volume, and date.

The wrapped sampling cassettes should be
placed upright in a rigid container so that the
cassetie cap is on top and cassette base is at the
bottom. Use enough packing material to
prevent jostling or damage. If possibie, hand
carry to laboratory.

Provide appropriate documentation with
sampies (eg., chain-of-custody form and
rcquested analytical methodology).

Follow all QA/QC requirements from the lab
as well as from the PCM/TEM analytical
methodology (c.g., field blank and lot blank
requir_unm).

INTERFERENCES AND
POTENTIAL PROBLEMS

Flow rates should not exceed 16 L/min due to the

possibility of asbestos fiber disintegration upoa
contact with the filter.

6.4.1

6.4.2

6.5
6.5.1

o
(4]
I EEEEEERE

NIOSH Method 7400, PCM

PCM cannot always distinguish asbestos
from non-asbestos fibers. All particies
mecting the counting criteria are counted
as total asbestos fibers.

Fibers less than 0.25 um in leagth will not
be detected by this method.

High levels of non-fibrous dust particies
may obscure fibers in the field of view and

U.S. EPA’'s TEM Method

High concentrations of background dust

EQUIPMENT/APPARATUS
Personal Sampling Pump

personal sampling pump (cg., Gilian
Personal Sampler)

inert tubing with glass cyclone and bose
barb

sampling cassettes with conductive cowl.
appropriate membrane filters.
rotameters

whiribags for cassettes

tools - small screw drivers

sampic labels

air data sheets

coantainer —- to keep samples upright

High-Flow Pump

high-flow pump (e.g., Gilian Aircon)
geaerator or electrical outlet

extension cords

rotameters

inert tubing — ualess provided with pump
appropriate membrane filters
whirlbags for cassettes

sampie labels

air data sheets
container - to keep samples upright



6.6

REAGENTS

This section is not applicable to this SOP.

6.7

PROCEDURES

6.7.1 Preparation

1.

Determine the extent of the sampling effort, the
sampling methods to be employed, and what
supplies and equipment are nceded.

Obtain necessary sampling and monitoring
cquipment.

Decontaminate or preclean equipment, and
ensure that it is in working order.

Prepare schedules, and coordinate with staff,
clieat, and regulatory ageacy, as appropriate.

Perform a general site survey prior to entry in
accordance with the site-specific health and
safety plan.

Use stakes or flagging to identify and mark all
sampling locations.

6.7.2 Aggressive Sampling

1.

Before starting the sampling pumps, direct
forced air (such as a 1-horsepower leaf blower
or large fan) against walls, ceilings, floors,
ledges, and other surfaces in the room to
initially dislodge fibers from surfaces. This
should last at least 5 minutes per 1000 square
feet of floor.

Place a 20-inch fan in the center of the room.
(Use one fan per 10,000 cubic feet of room
space.) Place the fan on slow speed and point
it toward the ceiling.

Start the sampling pumps and sampie for the
required time.

Turn off the pump and then the fan(s) whea
sampling is complete.

6.7.3 Personal Sampling Pump

1. Charge the unit for the maximum required time

as indicated in the manufacturer’'s manual.
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2.

10.

11.

In the clean zome of the site, follow the
calibration procedures in section 6.9.1 to 6.93.

Mobilize to the sampling location.

To set up the sampling train, attach one end of
the polyvinyl chloride (PVC) tubing
(approximately 2 feet) to the cassette base;
attach the other end of the tubing to the inlet
plug on the pump (figure 14, appendix A). The
attachment between the cassette base and the
tubing can best be achieved by using a hose
barb with a cyclone dlip.

Place the sampling pump 6 feet above ground
level (in the breathing zone) and in an area
that will not be affected by unusual air flow.
The sampling pump and cassette can be placed
on a sturdy structure, attached to a dowel rod
or hooked to an object.

Remove the cassette cap from the extension
cowl (open faced) and orient the cassette
perpendicular to the wind.

Adjust the time on the pump. If the pump is

programmable, turn past the zero mark before
setting the actual time. -

Turn the pump on.

Record the following in the site logbook: date,
time, location (area or room), sample
identification number, pump number, flow rate
and desired total sampling time.

Record weather data (c.g. ambient
temperature, wind direction, windspeed,
ipitation).

Check the pump at midpoint of the sampling
period if longer than 4 hours.

If a filter darkens in appearance or if loose
dust is scen in the filter, a second sample
should be started.

At the end of the sampling period, check the
fault button to obtain pump sampling time.
(This indicates whether or not the pump ran
the full programmable timespan). Be sure to
oricnt the cassette in an upright position to
prevent fibers from falling from the filter when
the vacuum is released.
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14. Record the pump run time (finish time minus
start time).

15. Perform posi-caiibration procedures as shown
in section 6.9.

16. Record the post-flow rate in a field logbook.

17. Remove the PVC tubing from the sampling
cassette. While holding the cassette upright,
replace the iniet plug on the cassette cap.

18. Place the outlet plug on the cassette base.

19. Refer to section 632, steps 1-5 for sample
bandling procedures.
6.7.4 High-Fiow Pump

The following instructions are for a Gilian Aircon
520 Constant High-Flow Air Sampler and is used
for illustrative purposes; an equivalent high-flow
pump can be used instead.

1. Oace on site, perform the calibration in the
clean zone. The calibration procedures for
personal sampling pumps listed in section 6.9.1
are also applicable to high volume sampling
pumps.

2. After calibrating the high volume sampler,
mobilize to the sampling location.

3. To set up the sampling train, attach the air
intake hose to the casseite base. Remove the
cassette cap. The cassette shouid be positioned
perpendicular to the wind (figure 15, appendix
A).

4. Turn the geaerator on. The generator should
be placed 10 feet downwind from the sampling
pump.

5. Record the pump’s cumulative time (if
applicable).

6. Record the following in a ficld logbook: date,
lime, location, sample identification number,
pump number, flow rate, and cumulative time.

7. Record weather:  wind speed, ambient
temperature, wind direction, and precipitation.

8. Turn the pump on.

9. Check the pump at sampling midpoint if longer
than 4 hours. '

10. At the end of the sampling period, onient the
cassette up, and turn the pump off.

11. Record the cumulative time (if applicable).

12. Check the flow rate as shown in section 6.9.
The sampling cap is replaced before calibrating.

13. Record the post-flow rate.

14. Remove the tubing from the sampling cassette.
Still holding the cassette upright, replace the
inlet plug on the cassette cap and the outlet
plug on the cassette base.

15. Refer to section 632, steps 1 to §, for sample
handling procedures.

6.7.5 Calibration

An clectronic calibrator is used for calibrating
rotameters and pumps. Refer to section 6.9.1 to
6.93 for calibration procedures. '

6.8 CALCULATIONS

The sampling volumes are determined on the basis
of how many fibers need to be collected for reliable
measurements. Therefore, one must estimate how
many airborne fibers may be in the sampling
location.

Since the concentration of airborne acrosol
contaminants will have some cffect on the sample,
table 9 contains suggested criteria (0 assist in
sclecting a flow rate based on real-time acrosol
monitor readings in mg/m’.

PCM utilizes flow rates between 0.5 L/min and 16
L/min. The sampling time is adjusted to obtain
optimum fiber loading on the filter. A sampling
rate of 1 to 4 L/min for 8 hours is appropriate in
non-dusty atmospheres containing 0.1 fibers/cm’.
Dusty atmospheres (arcas with high levels of
asbestos) require smaller sample volumes (<400 L)
to obtain countable samples. In such cases, take
short, consecutive samples and sverage the results
over the total collection time. For documenting
episodic exposures, use high-flow rates (7 to 17
L/min) over shorter sampling times. In relatively



Water Sample Analysis

1.

'IJ

Use a pipette to place a 20-mL aliquot of
sampie into a clean 40-mL VOA vial. Seal the
vial with a Teflon-lined septum screw cap.

Shake the capped vial vigorously by hand for 1
minute. Allow it to stand, inverted and
undisturbed, for at least 30 wninutes at ambient
temperature for vapor phase cquilibration.

Use a gas-tight syringe to extract an aliquot of
headspace by inserting the syringe ncedle
through the vial septum to a distance
approximately halfway between the liquid
surface and the septum’s Teflon face.

Purge the syringe barrel three to five times by
withdrawing and cxpelling a volume of
headspace in slight excess of the voiume
anticipated to be used for analysis.

Il sample concentrations are high, injection
volumes may be reduced to obtain on-scale
respoose. If sample headspace injection volume
is reduced below the volume of the aqueous
calibration standard used to establish the
method detection limit (MDL), the detection
limit for target compounds detected at the
reduced headspace volume must be determined.
Do this by injecting headspace aliquots at the
reduced volume into the GC, beginning with
the 10-ppb calibration standard and increasing
or decreasing standard coacentrations, as
warranted. until a response for all target
compounds has been obtained. The detection
limit for parameters detected at the lower
headspace injection volume is then calculated
using the equation in Section 6.7.1.

Identify the compounds in the sample by
comparing the RTs of the peaks in the sample
chromatogram with those in standard
chromatograms. The width of the retention
time windows used to make identifications
should be based upon measurements of actual
rctention time variations of standards over the
course of a day. Three limes the standard
deviation of an RT can be used to caiculate a
suggested window size; however, the judgment
of the analyst should be a major factor in the
interpretation of chromatograms.
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1.

Soil Sample Analysis

Place a clean, empty, 40-mL glass vial on the
balance. Zero the balance. Using a clean
stainless steel spatula, add 50 g = 0.1 g of soil
sample.

Using a pipette, place enough reagent water in
the vial to bring the total volume of the soil
and water to 20 mL. Seal the vial with a
Teflon-lined septum screw cap.

Shake the capped vial vigorously for 1 minute,
to promote dispersion of the soil sample and
increase surface area. Allow to stand,
undisturbed, at ambient temperature for at
least 1 hour for vapor phase equilibrium.

Use a gas-tight syringe to extract an aliquot of
headspace by inserting the syringe ncedle
through the wvial septum to a distance
approximately halfway between the slurry
surface and the septum’s Teflon face.
Although 5 g is recommended for most soil
matrices, other amounts ranging from 1 g to
10 g have also been used, depending on sampie
concentrations and the consistency of the
matrix.

Purge the syringe barrel three to five times by
withdrawing and expelling a volume of
headspace in slight excess of the volume
anticipated to be used for analysis. Wipe the
syringe ncedie with a Kimwipe before injection
into the GC.

If sample concentrations are high, cither reduce
the injection volumes or analyze less soil to
obtain on-scale response. If sample headspace
injection volume is reduced below the volume
of the aqueous calibration standard used to
establish the MDL, follow the procedure in
Section 6.7.1 to determine the MDL for target
compounds detected at the reduced headspace
volume. Alternatively, weigh out as little as 1 g,
keeping in mind that this means a 10% error if
using a portable balance accurate to = 0.1 g.

Identify the parameters in the sample by
comparing the reteation times (RTs) of the
peaks in the sample chromatogram with those
in standard chromatograms. The width of the
retention time windows used (o make
identifications should be based on
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measurements of actual reteation time
vanations of standards over the course of a day.
Three times the standard deviation of an RT
cao be used to calculate a suggested window
size; however, the judgment of the analyst
should be a major factor in the interpretation of
chromatograms.

6.8 CALCULATIONS
6.8.1 Air and Soil Gas Samples

Determine the concentration of individual
compounds in each sampie by using:

V.
(Sample] = [Sed] % 4

:

where:

samplc =  conceatration of sampie in ppb or
ppm

A = peak area of sample (volts x
seconds)

A, = peak arca of standard (volts x
seconds)

V, = injection volume of sample (ul)

Vv, = injection volume of standard (ul)

std = comcentration in ppm or ppb

6.8.2 Water Samples

Dctermine the concentrations of individual
compounds in the sample by using:

(Sample] = (Sud} 2L - 22
4 ¥
where:
sample = concentration of sample in ppb or
ppm
A, = peak area sample (voits x
seconds)
A, = peak area standard (voits «x
seconds).
v, = injection volume of sample (uL)
v, = injection volume of standard (uL)
std = coacentration in ppb or ppm

*This is the same as Equation 3, except the
concentration of the headspace standard is used.

6.8.3 Soll Samples

Determine the conceptrations of individuai
compounds in the sampie by using:

A V. v,
ie] = [Sed) - L - 2. M=
\Sam 5 Y Ve
where:
sample = concentrations in ug/kg (ppb)
A, = peak of area sample (volts x
seconds)
A, = peak of area standard (voits x
seconds)
V, = injection volume of standard (ul)
Vv, = injection volume of sampie (uL)
Vi = volume of headspace (always 20
mL)
Wone = weight of sampie (usually 5 g)
std = conceantration in ug/kg (ppb)

6.9 QUALITY ASSURANCE/
QUALITY CONTROL

In order to meet the QA2 data quality objectives, at
least 10% of all field samples must be confirmed by
GC/MS  analysis. The following QA/QC
requirements must be followed and provided in the
data package submitted:

¢ Chain of custodv documentation;

e Sample log - date/time of sample
collection, date/time of analvsis, and run
numbers;

¢ Blanks (see Section 6.9.1);
e [nstrument calibration data;

® Labeling of chromatograms - ideatify cach
chromatogram clearly by analysis type (i.c.,
syringe blank, sample number. or calibrant
concentration), injection volume, run
number, date, and time;

® Replicate sampie analysis -- after every ten
samples to check method/analyst precision.
The RSD of the arca response.of any of
the compounds should be within 15%;



6.9.1

6.9.2

Retention time/instrument response check
-- since compound identification is based
upon rctention time matches, run a
calibration standard after every 10-15
samples;

Spikes -- soil and water samples only (see
Section 6.9.2); and

Confirmational analysis for air and soil gas
(see Section 6.9.3).

Blanks

Air and soil gas analysis - lor cach day of
analysis, ficld standards (Tedlar bags filled
with gas standards) and ficld blanks
(Tedlar bags filled with ultrazero air)
accompany samples through collection,
handling, and storage.

Water analysis -- ficld blank; duplicate 40-
mL VOA vials completely filled with
rcagent water accompany each cooler used
for sample collection, siorage, and/or
shipmeat.

Soil analysis -- reageat blank; 20 mL of the
recagent water used in the soil analysis is
placed by pipette into a clean 40-mL VOA
vial, allowed to cquilibrate, and analyzed
before any samples.

Syringe blanks -- syringe blanks are to be
run prior to cach sampie analysis. In
practice, there is no need to run syringe
blanks if the previous sampie is clean.

Spikes

For every 20 (soil or water) samples, one
matrix spike (MS) and one matrix spike
duplicate (MSD) must be analyzed. If there
are less than 20 samples in a matrix, at
least one MS/MSD must be analyzed.

The samples spiked should have moderate
concentrations, if possible. The amount
spiked should be equivaient to the middle
of the calibration range or one to five times
the sample background concentrations,
whichever is higher.
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® Calculate the percent recovery (%R) of
cach compound of interest from:

R-lm--cA—.B)_
S

where:

R = percent recovery

A = concentration of sample and spike
B = concentration of sampie

S = conceatration of the spike:

® The percent recovery (%R), should be 50-
90% for a soil matrix, and 80-120% for a
water matrix. Due to the complexity of the
soil/water/vapor equilibria. recoveries from
soil matrices are consistently below 100%.

6.9.3 Confirmatory Analysis

Depending on work plan stipulations, at least 10%
of the air and soil gas samples analyzed by this GC
method must be submitted for confirmatory
GC/MS analysis according to modified methods
TO-1 (Tepax absorbent) and TO-2 (Carbon
Molecular Sieve [CMS] absorbent). Each soil gas
sample must be absorbed on replicate Tenax/CMS
tubes. The volume absorbed on a Tenax/CMS tube
is dependent on the total concentration of the
compounds measured by the Photovac as shown
below:

Total Concentration | Sample Volume (mL)
> 10 use serial dilution
10 10 - 50
5 20 - 100
1 100 - 250

A range of volumes is given to account for sample
variability. The low end of the range should be
used for samples whose total concentrations are
primarily one large peak, since too large a volume
will overload the GC/MS column when that peak is
confirmed. The high end of the range should be
used for multi-peak samples.
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6.10 DATA VALIDATION

Data should be reviewed to ensure that the QA/QC
requirements listed above have been met.

6.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate heaith and
safety practices. More specifically, the samples
should be stored in a cooler away from the analysis
arca, if possible. The analysis area shouid have
adequate ventilation.



7.0 MICROMONITOR M200: SOP #2111

7.1 SCOPE AND APPLICATION

This Standard Operating Procedure (SOP) presents
an overview of the Micromonitor M200 dual-
channel microchip gas chromatograph (GC),
including analytical capabilities, operating methods
and technical limitations. This microchip gas
chromatograph, compiete with high resolution
capillary columns, is linked to a Macintosh personal
computer, allowing for rapid field analysis of
covironmental samples.

The M2200 is a portable, high-speed gas
chromatograph that samples gases and vapors,
scparates apy volatile components, and then
ideatifies and calculates the concentrations of these
compounds. Only vapor-phase sampies can be
introduced into the M200. Purgeable orgamcs from
soil and water matrices are collected via a portable
sample concentrator and converted to vapor phase
for analysis by the M200. No liquids should ever be
introduced into the M200 GC system.

72 METHOD SUMMARY

A Macintosh computer system connected to the
M200 processes sampie data and ideatifies selected
compounds found in vapor-phase samples. The
M200 unit contains two high-resolution capillary
columns. Simple front panel controls on the unit
allow the operator to adjust ail method parameters
(Figure 2, Appendix D). After the correct
parameters are set, a vapor sample is drawn into
the unit via the sample port and an internal vacuum
pump. The sample gas is then analyzed on one or
both capillary columns and specific volatile
compounds are detected, separated and identified
by the attached computer system.

Calibration standards must be analyzed prior to
field sampling Once the calibration has been
validated and the points plotted using the Macintosh
library and software, sample analyses can proceed.
The Macintosh calibration library currently contains
only target compounds historically encountered in
US. EPA/ERT flield work.
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7.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Since the M200 is involved with vapor-phase
sampies, all sampies are collected directly or stored
in Tedlar gas sampling bags, as per ERT SOP
#2050, Tedlar Bag Sampling.

The actual introduction of any calibration or sample
gas into the instrument is done by attaching a 2 cm?®
Beckton-Dickerson glass syringe via a Teflon Luer
lock valve directly to the sampling inlet port in the
front of the unit.

7.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Even considering the powerful analytical capabilities
in the M200's design configuration, the instrument
has several inhereat limitations that impact its
ability to be used during responses to chemical
releases. These limitations are as follows:

e Commercial versions of the device can detect
only preselected compounds that can be
identified by parameters stored within its
internal read-only memory (ROM) library.

e Large quantities of other vapors could be
present and may scriously interfere with the
analysis using the M200.

® The presence of common fuels containing many
individual components, such as gasoline, will
confuse the M200’s computerized interpretation
of data.

e Large quantitics of a preselected vapor may
overload the capillary columns, and the
retention times of the preselected compounds
may fall outside of expected reteation time
windows. :

e Commercial versions of the device are
programmed with detection limits which are
too high (by factors of 10 to 100) for
determining levels of hazardous chemicals at or
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below TLV concentrations. For typical soil gas
analysis, parts per billion (ppb) will be required,
and the M200 cannot detect levels that low. To
compcnsate, a sampie preconcentrator is used
to concentrate the compounds of interest prior
to injection.

75 EQUIPMENT/APPARATUS

In addition to the basic Micromonitor M200 unit,
several optional pieces of equipment are required
for its operation. These pieces inciude a 12-volt
power supply, a Macintosh computer system, and a
RS232DB9-DB9 cable (Figure 3, Appeadix D). An
optional sampie preconceatrator is required to
analyze air samples with detection limits in the parts
per billion range. If purgable organics are to be
determined in soil or water matrices, the sample
preconcentrator is a required piece of equipment.

7.6 REAGENTS

The M200 utilizes high purity (99.995% or above)
belium as a carrier gas. Pressure at the two-stage
regulator on the tank should be approximately 80
psig. The capillary column head pressure inside the
M200 unit should be 1S to 40 psig. This capillary
column bead pressure can be adjusted via two
regulators found on the back of the instrument

(Figure 4, Appendix D).

Gas standards are purchased as certified mixrures at
fairly high concentrations (i.c., 10 ppm or greater)
from Scott Gas or Matheson. These concentrations
are for subsequent dilution to various concentrations
that enable construction of a standard calibration
curve,

Liquid phase standards, if required, must be of the
highest purity, such as Aldrich Gold Label or
Supelco Eavironmental standards kits. If air is to
be used for sampie/standards dilutions, it must aiso
be ultrahigh purity gas.

7.7 PROCEDURES

1. Plugin your M200 unit. The following message
should appear on the display reading: "Self test
OK*

2 An aserisk (*) should appear in the first
character of the display within 3 minutes of
turning on the unit, signaling that the unit is
ready (ie, the temperatures are at the
setpoints, the pressures are above 5 psig and
the system seif test found no errors). If the
asterisk does bpot appear, consult the
troubleshooting guide in Appendix C.

3. Enter the method parameters by pressing the
<METHOD> key. The first item recads
*Column Temperature.” If column temperature
is 30°C, press <ENTER> to accept the value
and go on to the next item. If it does not read
30°C, press <UP> or <DOWN> to achieve
this required temperature. Once 30°C is
shown, press <ENTER> to accept the value
and to advance to the next parameter. The
temperature can be set at any level between 30°
and 180°C. Table 4 gives appropriste values
for three often-used GC columns.

4. Coantinue through all the items in the method
the same way.

S. Now read the "Column Head Pressure® on the
front panel by pressing <STATUS>. Press
<ENTER> once to advance to the next line
where the column pressure will be indicated.

6. Adjust the pressure regulator in the rear of the
mnrmemnnnltheprmmmdubouzﬂts

psig (or the appropriate pressure required for
the selected method). Press <STATUS> (o
moaitor column pressure.

7.7.1 Macintosh Software

The procedures used when the M200 unit is being
coatrolled from the computer system are outlined in
the Macintosh M200 Chromatography Applicatioas
Manual.



Table 4: M-200 Operating Conditions for Various Sample Columns

Column Type
Operating Conditions DB-§/DB-1701 MOL Sieve 5A HAYESEP A

Column Head Pressure 20 = 5 psig 12 = 5 psig 18 = 5 psig
Column Temperature o C 60° C 60° C
Run Time 40 sec 3 sec 40 sec
Sampling Time 5 sec 5 sec S sec
Inject Time 40 msec 40 msec 40 msec
Detector filament on on on
Auto Zero on on on
Detector Sensitivity medium medium medium
Integrator/ Data System Conditions Printer/Plotter 20 cm/min

chart speed

Primer/f.’lotter 256X

Attcnuation

Input Signai 1 Volt

7.7.2 Calibration

The M2001 software used with the M200 GC uses
Retention Time Indices (RTIs) based on a
homologous series of compounds, in this case n-
alkanes. A calibration run using three or more n-
alkanes is run at the appropriate GC conditions.
The RTIs are updated in the library as per M2001
manual. The RTIs for the entire library are not
updated by correcting stored library values against
the current “experimental” calibration run. It is
important to bracket the entire library reteation
time with the three or more n-alkanes used in the
calibration run.

A sccond calibration run using the target
compounds of interest is thea performed. This
second calibration establishes the correct response
factor which will be used to calculate the
concentrations of the target compounds. This
second calibration is required because the first
calibration, using the n-alkanes, will establish the
correct RTIs but will not yield the correct response
factors for the target compounds. Therefore, two
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calibrations, the first to establish the correct RTI,
and the second to calculate the correct response
factor, are required at least once a day. Note: the
results for compounds not in the calibration run are
estimated from the response factor of their nearest
neighbor.

The generation of calibration standards can be
performed cither at the site or in the laboratory
prior to entering the ficld. In the latter case,
standards must still be run in the ficld to ensure
that the calibration runs stored on the data disks
are valid and close to standards run in the lab.
Dilutions are typically made from the certified gas
standards cylinders using Hamiilton 500, 1000 and
1500 cm® model "Super syringes” and Tedlar
sampling bags. Simple volumetric dilutions are
made and the set of standards analyzed as if they
were typical samples. If the sample pre-
concentrator is used, the trapping efficiency must be
recorded.

At least three concentrations of each standard must
be run. Preferably more standards arc analyzed to
establish the minimum ranges for the linear
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response of the detectors for each individual target
compound. Lincar regression must be performed
and an R? value of 0.90 or greater shouid be
achieved.

7.7.3 Sample Analysis

To analyze a sampie, fill a 2.0 cm” glass syringe with
the sampie, attach a Teflon Luer lock to the syringe
tip and carefully place this assembly into the sample
port located on the unit. Make sure the Luer lock
is in the open position. The internal sampling
pump will automatically draw a portion of the
sample from the syringe into the instrument, once
the injection command is executed (Figure 3,
Appendix D).

7.8 CALCULATIONS

A calibration curve of at least three concentrations
must be constructed for each target compound. A
straight line equation in the form of y = (m)(x) +
b; (where: x = concentration, y = area counts, m
= slope and b = the intercept) is fit to the
standard’s raw data. The (y), or the unknown
concentration for the sample, is determined from
the above straight line equation. Non-linear data is
indicative of erroneous detector response.
Alternatively, sample concentration cam be
calculated as below:

The M2001 software will automatically calculate the
concentration based on the response factor
generated in the calibratioa mode of the program.
Calibrations can be single point or multipoint
calculations.

QUALITY ASSURANCE/
QUALITY CONTROL

7.9

The following QA/QC protocois are applicable:
® A compiete calibration curve must be run
daily.

® Duplicates of a standard, in the mid-range
of the calibration curve and preferably
close to sampie results, should be run every

4?2

10 samples to ensure constant detector
response. '

® Two or three duplicates for each sample
shouid also be run. These duplicate
responses should be withun 10-20% of cach
otber in terms of area cunt and retention
time values.

e Matrix spikes, or spiking samples with
known levels of standards, must be run
along with the sampies, and should bracket
the levels found in the ficld sampies.

e The same Tedlar bag may be analyzed by
other field instrumeatation (c.g., Photovac,
OVA, Sentex, ctc.) and/or collected into
tubes for GC/MS confirmation. If Tedlar
bags are used to prepare standards, the
lime of preparation should be noted.

e During sample analysis, one of the
standards should be periodically re-
analyzed to ascertain if any sample loss
occurs in the bag over time.

* A performance evaluation sample (PE) is
typically sent along to determine if any loss
or contamination occurs from transit or
bandling during sampling.

e A trip blank of zero air is also sent and
analyzed at the end of the sampling run to
determine if any contamination of the
Tedlar bags occurred during transit.

7.10 DATA VALIDATION

The Reteation Time Index (RTI) is used for peak
identifications. If peaks are cluting close to the
of target compounds can be prepared to ideatify the
absence/presence of these target compounds in the
samples. Typically, only the RTI is needed to
identify the peaks of interest. Quantification is
determined from the linear calibration curve, and by
sdvingformion(y)&omlhewaightﬁne
cquation. The coefficient of variation on the
straight line equation should have an R? of 0.90 or
greater.  Coofirmation of the identity of any
particular target compound must be done by other
analytical methods, typically GC/MS.



Alternauvely, a statistical approach to data
validation can be sought. Once the linear range is
established, analyze an appropriate standard, cither
a low or midrange concentration. 10 or more times
throughout the day. Determine the standard
deviation of the mean (o(N-1)) for the response of
the standard seclected. The statistical method
detection limit, or MDL, is 3 times the standard
deviation (30). The method quantitation limit, or
MQL, is then 10 times the standard deviation (10a).
Resuits below the MDL are considered "nondetects®
(ND). Results above the MDL but below the MQL
are considered “detected” but below the
quantitation limit and thus are ascribed a “J° value.
This °J° value flags the data as questionable.
Results above the MQL are considered statistically
reliable data.

7.11 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety practices. Analysis should be performed in a
well-ventilated room. The sample vent port on the
back of the M200 should be equipped with cither a
carbon scrubber or a long Tygon tube to vent
sample gases outside of the work arca. All carrier
gas cylinders must be securely bolted (o a table or
piece of heavy furniture. When liquid reagents are
used to prepare standards, the work should be
performed under a vented hood with the analyst
wearing safety glasses and disposable protective
gloves. *

recycled paper

43

gy and envir



APPENDIX A

lonization Potentials

45

recycled paper ecology and environment



lonization Potentials

Some Atoms and Simpie Molecules

P P

Atom/Molecule (eV) Molecule " (eV)

H 13595 | 1, | 928
C 11264 | HF - 15.77
N 1454 | HQ 12.74
(o] 13614 | HBr 1162
Si 8.149 | HI 1038
10357 | SO, 1234

F 1742 | CO, 13.79
cl 13.01 | COS 11.18
Br 1184 | CS, 10.08
I 1048 | N,O 12.90
H, 15426 | NO, 9.78
N, 15580 | O, 12.80
0, 12075 | H,0 12.59
Co 1401 | HS 10.46
CN 1513 | HSe 9.88
NO 925 | H,Te 9.14
CH 111 | HCN 1391
OH 1318 | CN, 138
F, 157 | NH, 1015
c, 1148 | CH, 9.840
Br, 1055 | CH, 12.98




lonization Potentials (continued)

Alkyl Halides

IP i 4

Molecule (eV) Molecule (eV)

HCl 1274 | CH,BrCl 10.77
c, 1148 | CHBr,Cl 1059
CH, 1298 | ethyl bromide 1029
methyl chloride 1128 | 1,1-dibromoethane 10.19
dichloromethane 1135 | 1-bromo-2-chlorocthane 10.63
trichloromethane 11.42 | 1-bromopropane 10.18

tetrachloromethane 1147 | 2-bromopropane 10.075
ethyl chioride 1098 | 1,3-dibromopropane 10.07
1,2-dichlorocthane 1112 | 1-bromobutane 10.13
1-chloropropane 1082 | 2-bromobutane 9.98
2-chloropropane 10.78 | 1-bromo-2-methyipropane 10.09
1,2-dichioropropane 1087 | 2-bromo-2-methylpropane 9.89
1,3-dichloropropane 1085 { 1-bromopentanc 10.10
1-chlorobutane 1067 | HI 1038
2-chlorobutane 1065 | I, 9.28
1-chloro-2-methyipropane 10.66 | methyl iodide 954
2-chloro-2-methyipropane 1061 | diiodomethane 934
HBr 11.62 | cthyl iodide 933
Br, 1055 | 1-iodopropane 9.26
methyl bromide 1053 | 2-iodopropane 9.17
dibromomethane 1049 | l-iodobutane 921
tribromomethane 1051 | 2-iodobutane 9.09

recycled paper
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lonization Potentials (continued)

Alkyl Halides (continued)

Paraffins and Cycloparaflins

P IP
Molecule (eV) Molecule (eV)
1-iodo-2-methyipropane 9.18 || methane 12.98
2-iodo-2-methyipropane 9.02 || cthane 11.65
1-iodopentane 9.19 | propane 11.07
F, 1570 | n-butane 1063
HF 15.77 { i-butane 10.57
CFCl, (Freon 11) 11.77 n-pentane 1035
CF,Cl, (Freon 12) 1231 i-pentane 1032
CF,Cl (Freon 13) 1291 2,2-dimethylpropane 1035
CHCIF, (Freon 22) 1245 || n-hexane 10.18
CFBr, 1067 § 2-methyipentane 10.12
CF,Br, 1L07 || 3-methylpentane 10.08
CH,CF,Cl (Genetron 101) 1198 || 2.2-dimethylbutane 10.06
CFC1,CF,Cl 1199 § 23-dimethyibutane 10.02
CF,CCl, (Freon 113) 11.78 n-heptane 10.08
CFHBrCH,Br 10.75 || 22.4-trimethylpentane 9.86
CF,BrCH,Br 10.83 | cyclopropanc 10.06
CF,CH,I 1000 || cyclopentane 10.53
0-C,F,} 1036 | cyclohexane 9.88
n-C,F,CH,Cl 11.84 [ methyicyclobexane 9.85
n-C,F,CH,lI 9.96




lonization Potentials (continued)

Aliphatic Alcohol, Ether, Thiol, and Sulfides

Aliphatic Aldehydes and Ketones

IP P

Molecule (eV) Molecule (eV)

H,0 1259 } CO, 13.9
methyl alcohol 1085 |} formaldehyde 10.87
cthyt aicohol 10.48 || acetaldehvde 1021
n-propyl alcohol 1020 propionaldehvde 998
i-propyl alcohol 10.16 n-butyraldehyde 9.86
n-butyl alcohol 10.04 isobutvraldehvde 9.74
dimethyi ether 10.00 || n-valeraldehvde 9.82
dicthyl ether 9.53 isovaleraldehvde 9.71
n-propyl ether 9.27 acrolein 10.10
i-propyl ether 9.20 crotonaldehyde 9273
HS 1046 | benzaldehvde 9.53
methanethiol 9.440 §f acetone 9.69
cthanethiol 9285 || metbyl ethyl ketone 953
1-propanethiol 9.195 || methvl n-propy! ketone 939
1-butanethiol 9.14 metbyvl i-propyl ketone 932
dimethyl sulfide 8.685 || diethyl ketone 932
cthyl methyt sulfide 855 methvl n-butvl ketone 934
diethyl sulfide 8.430 | methyl i-butyl ketone 9.30
di-n-propyl sulfide 830 33-dimethyl butanone 9.17
2-heptanone 933

cyclopentanone 9.26

LI cyciohexanone 9.14

I 2.3 butanedione 9223

ﬂ 2,4-pentanedione 8.87
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lonization Potentials (continued)

Aliphatic Acids and Esters H Aliphatic Amines and Amides

P " P

Molecule (eV) Molecule {eV)

CO, 13.79 l NH, 10.15
formic acid 11.05 " methyl amine 897
acetic acid 1037 H ethyl amine 8.86
propionic acid 1024 ﬂ n-propyl amine 8.78
n-butyric acid 10.16 Iﬂ i-propyl amine 8.72
isobutyric acid 10.02 n-butyl amine 8.1
n-valeric acid 10.12 i-butyl amine 8.70
methyl formate 10.815 f| s-butyl amine 8.70
ethyl formate 10.61 t-butyl amine 8.64
n-propyl formate 10.54 ! dimethyl amine 824
n-butyl formate 1050 || diethyl amine 8.01
isobutyl formate 1046 || di-n-propyl amine 7.84
methyl acetate 1027 | di-i-propyl amine 7.73
ethyl acetate 10.11 |{ di-n-butyl amine 7.69
n-propyl acetate 1004 || trimethyl amine 7.82
isopropyl acetate 9.99 triethvl amine 750
n-butyl acctate 10.01 || tri-n-propyl amine 723

isobutyl acetate 997 || formamide 1025
sec-butyl acetate 9.91 acetamide 9.77
methyl propionate 10.15 | N-methyl acetamide 8.90
cthyl propionate 10.00 " N,N-dimethyl formamide 9.12
methyl n-butyrate 1007 l N,N-dimethyl acetamide 881
methyl isobutyrate 9.98 " N,N-diethyl formamide 8.89
8.60

" N,N-dicthyl acctamide




lonization Potentials (continued)

Other Aliphatic Molecuies with N Atom Olefins, Cyclo-olefins, Polenes, Acetylenes
| 1P 1P
Molecule (eV) Molecule (eV)
nitromethane 1108 cthylene 10515
nitroethane 10.88 propyiene 9713
1-nitropropane 1081 || 1-butene 9.58
2-nitropropane 10.71 2-methylpropene 9.23
HCN 13.91 trans-2-butene 9.13
acetonitrile 1222 || cis-2-butene 9.13
propionitrile 11.84 1-peatene 9.50
n-butyronitrile 11.67 2-methyi-1-butene 9.12
acrylonitrile 1091 3-methyl-1-butene 9.51
3-butene-nitrile 1039 3-methyl-2-butene 8.67
cthyl nitrate 11.22 1-hexene 9.46
n-propyl nitrate — 1,3-butadiene 9.07
methvl thiocvanate 10.06S || isoprene 8.845
ethyl thiocyanate 9.89 cyclopentene 9.01
methyl isothiocvanate 9.25 cyciohexene 8.945
ethyl isothiocvanate 9.14 4-methvicvclohexene 8.91
4-cinyicvclohexene 8.93
cyclo-octatetracne 7.99
acetvilene 11.41
propyne 10.36
{ 1-bueyne 10.18
51
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lonization Potentials (continued)

Some Derivatives of Olefins “ Heterocyclic Molecules
IP ‘ P
Molecule (eV) Molecule (eV)

vinyl chloride 9.995 i furan 8.89
cis-dichloroethylene 9.65 2-methyl furan 839
trans-dichloroethylene 9.66 2-furaldebyde 921
trichlorocthylene 9.45 tetrabhydrofuran 954
tetrachloroethvlene 932 dihvdropyran ' 834
vinvl bromide 9.80 tetrahvdropyran 926
1,2-dibromoethviene 9.45 thiophene 8.860
tribromoethylene 9.27 2-chlorothiophene 8.68
3-chloropropene 10.04 2-bromothiophenc 8.63
23-dichloropropenc 9.82 pyrrole 820
1-bromopropene 930 pyridine 932
3-bromopropene 9.7 2-picoline 9.02
CF,CCl=CCICF, 1036 3-picoline 9.04
n-C,F, CF=CF, 10.48 4-picoline 9.04
acrolein 10.10 23-lutidine 8.8S
crotonaldehyde 9.73 2,4-lutidine 885
mesityl oxide 9.08 2,6-lutidine 8.85
vinyl methyl ether 893
allyl alcobol 9.67
vinvl acetate 9.19
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lonization Potentials (continued)

Aromatic Compounds

- IP IP

Molecule (cV) Molecule (eV)

benzene 9.245 | 2-methyinapthaleun= 7.955
toluene 882 | biphenvl 827
cthyl benzene 8.76 | phenol 850
n-propyl benzene 872 | anisole ..
i-propyl benzene 8.69 | phenctole .8.13
n-butyl benzene 8.69 | benzaldehvde 9.53
s-butvl benzene 8.6? acetophenone 927
t-butyl benzene 8.68 benzenethiol 833
o-xylene ' 8.56 phenyl isocvanate 8.77

m-xviene 8.56 phenyl isothiocvanate 8520

p-xylene 8.445 | benzonitrile 9.705
mesitylene 8.40 | nitrobenzene 9.92
‘durene 8.025 | aniline 7.70

styrene 847 | fluoro-benzene 9.195
a-methyl styrene 835 | chloro-benzene 9.07
ethynylbenzene 8.815 | bromo-benzene 8.98
napthalene 8.12 | iodo-benzene 8.73
1-methyinapthalene 796 | o-dichlorobenzene 9.07

recycled paper
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lonization Potentials (continued)

Aromatic Compounds (continued)

Miscellaneous Molecuies

114 IP
Molecuie (eV) Molecule (eV)
m-dichlorobenzene 9.12 cthyiene oxide 10.565
p-dichlorobenzene 894 propylene oxide 10.22
1-chloro-2-fluorobenzene 9.155 h p-dioxane 9.13
1-chioro-3-fluorobenzene 921 " dimethoxymethane 10.00
1-bromo-4-fluorobenzene 8.99 “ diethoxymethane 9.70
o-{fluorotolucne 8915 || 1,1-dimethoxvethane 9.65
m-fluorotoluene 8915 || propiolactone 9.70
p-fluorotoluene 8.785 || methyl disuifide 8.46
o-chlorotoluene 883 cthyl disulfide 827
m-chlorotoluene 8.83 diethyl suifite 9.68
p-chlorotoluene 8.70 thiolacetic aad 10.00
o-bromotoluene 8.79 acetyl chloride 11.02
m-bromotoluene 8.81 acetyl bromide 1055
p-bromotoluene 8.67 cyclo-CH,,CF, 10.46
o-iodotoluene 8.62 (a-G,F,)(CH,)C=0 10.58
m-iodotoluene 8.61 trichlorovinvisilane 10.79
p-iodotoluene 850 (C,F;),N 11.7
benzotrifluoride 9.68 isoprene 9.08
o-fluorophenol 866 || phosgene 11.77
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Photovac Maintenance and Calibration:
Supplement to SOPs #2107 and #2108

PHOTOVAC 10A10

Septum Change

The Photovac 10A10 uses a Teflon-faced, silicon
rubber, 6-mm diameter septum. The Hamiiton
*Micro Sep® F-138 is suitable. The septum can
casily be replaced with the following procedure.

1. Unscrew septum retainer.

2 Remove the old scptum using the needle of one
of the gas tight syringes available for sample
injection.

3. Insert the new septum, Teflon face down.

4. Carefully screw the retainer back into place
firmly, but without overtightening.

A 10 to 20 minute stabilization period may be
required due to a temporary interruption of the
carrier gas flow when the septum is changed.

Column Maintenance

The standard Photovac 10A10 is equipped with a 4
foot by 1/8-inch OD Teflon tube packed with 3%
SE-30 on 80/100 mesh Chromosorb G for field
surveys and analyses requiring detailed separations.
Normally the column will be connected for manual

operation.

New columns must be conditioned overnight with
ultrahigh purity helium (or nitrogen) at a
temperature of 100°C and a flow rate of 10
cn’/min. Reconditioning of older columas is

accomplished under the same conditions.

To access the column, utilize the following

procedures:

1. Never remove the panel while the instrument is

coanccted to the main power supply.

Table F: Photovac Maintenance and Calibration Schedule

Fonction Procedure/Frequency

Battery Charge (when instrument has been Charge for 10 bours on "low” sctting; cvery 3

operating exciusively on wall current) months.

Battery Charge (when instrument has been Charge for 1 1/2 hours oa "high" setting for every

operating exclusively on batteries) bour of use (don't overcharge); after cach use.

Calibration Calibrate after every 24-hour period of use (see
section 4.7.2).

Septum Change Change after approximately every 40 sample
injections (sce section 4.7.5).

Column Reconditioning Recondition every 3 moaths, after heavy use, or
whenever installing a new column (see section
4.76).




2. Disconnect the AC cord.
3. Disconnect the chart recorder lead.
4. Disconnect the lecture botile carrier gas supply.

5. Remove the four Phillips screws securing the
panel to the case and remove the screw
attaching the lid.

6. Grasp the panel assembly by the cylinder
clamp. Gently lift the rear of the panel clear of
the case rim and case the panel assembly
backward from the front rim. Lift the panel
assembly clear.

7. Gently remove the wire harness connection
from the circuit board into which it is plugged.
Remove the nine Phillips screws from the gold
box and lLft clear the lid/circuit board
subassembly. The interior of the column/ion
cell chamber is now accessible.

8. To remove the column, locate the 2
compression fittings at either end of the column
(ion cell body and injection port). Using a
5/16-inch, open-ended wrench, loosen these
fittings. Unscrew the fitting with your hand and
remove columa.

9. To replace the column, reverse the previous
steps and take special care not to damage the
threads on the compression fittings. Fittings
arc made finger tight and then the 5/16-inch
open-cnded wrench is used to give an additional
1/8-inch turn to assure fitting seating.

PHOTOVAC 10S SERIES

UV Source

The ultraviolet light source is available to check
proper performance. Occasional starting problems
can be encountered. After switching the Photovac
on, the LCD will respond with "Lamp not ready
please wait." This is superseded by “Ready enter
command” as soon as the lamp ignites.

Septum
The septum is 6-mm in diameter and composed of

silicone rubber with a Teflon face. The Tellon face
is always mounted downwards in the injection port.

recycled paper

1. To change the scptum, take a spare syringe
ncedle and push it down the septum retainer
channel, so that it penetrates the septum.

2. Lecaving the ncedle in place, unscrew the
retainer and withdraw it, with the septum still
impaied on the needle. Handle the new
scptum as little as possible between your

fingers.

3. Using the left hand, position the new septum,
(Teflon face down) at the end of the retainer
and push the necedle through with the right
hand to hold the septum in the correct
alignment.

4. Carefully screw the retainer back into position.
The needle will maintain the septum in the
correct position until it is seated.

The septum rctainer must not be over tightened, as
this will cause unusual resistance to penetration by
the needie and may cause needie blockage.

Column Maintenance

The 10S Series Photovac is usually supplied with a
6-inch 5% SE-30 pre-column and a 4-foot 5% SE-
30 analytical column suitable for ficld screening a
variety of chlorinated and nonchlorinated alkeae
and aromatic compounds with adequate resolution.
The SE-30 (dimethyisilicone gum) is a packed
column. An alternative column, the CP Sil-5
(Dimethylpolysiloxane) capillary column, is aiso
suitable for general field screening analysis.

New packed columns and heavily contaminated
columns must be conditioned/reconditioned prior to
use, using the column conditioning adaptor and
UHP helium or nitrogen, at a flow rate of 5-10
cm’/min, at 100°C overnight.

The capillary column is conditioned overnight with
the same carrier gas. However, the maximum
recommended temperature is 50°C if using the
plastic encased capillary column supplied by
Photovac International.

To access the column, utilize the following
procedure:

1. Release the catch of the computer module

- located at the upper left hand corner of the
module.

ecology and environment



2. Raise the hinged moduie and secure in the
opea position.

3. Carcfully unscrew compression fittings and
remove the pre-column and analytical column.

4. To replace the columns, tighten the Teflon
compression fittings, finger tight, being careful
not to strip the threads, as this may result in

leakage.

When the Photovac is not in use, it is advisable to
maintain a carrier gas flow (2-5 cm’/min) through
the column and Photovac valve system. This will
reduce possible contamination from outside sources,
and off gassing of possible contaminants which may
have accumulated in the detector or injection port.
This will also aid in readiness for emergency
response operations.

Batteries

The 10S Photovac portable GC uses a single 12V, 6-
A rechargeable lead/acid battery. It is usually
sufficient for at least 8 hours of continuous
operation, depending on the duty cycle chosea for
the valves in the case of continuous monitoring.
The battery is guaranteed for 300 charge/discharge
cycles which is equivalent to a year of very heavy
activity.

A battery declining in charge will make itself known
to the user by automatically shutting off the
instrument. It will require an overnight charge.

In order to re-charge, connect the unit to the AC
main. As loog as the instrument is connected to the
main, the batteries will be trickle charged or in a
standby mode. Battery charging and monitoring are
matters which are under the cgntrol of the
computer; to check status, depress the “up arrow”
key. Fulldm'gemllshowuﬁvoh:. When

leave unit on with carrier flow
at 5-7 mL/mm. This is equivalent to a high charge.

Printer/Plotter Service

As a general rule, this device requires little service
beyond the timely replacement of pens and paper.

To replace a pen, turn the Photovac on ard depress
the <PEN> key. The pen turret will move to the
right and stop. If the correct coior Pem is
uppermost, cugage your fingernail in the ridges on
the little nylon tab, located in the bottom right hand
corner of the printer aperture and pull the tab
towards you to cject the rear-end of the pen.

If the turret preseats the wromg color pen for
replacement, briefly depress the <PEN> key and
the turret will rotate 90 degrees and preseat the
next color, and so on. Lift the pen out and insert a
new one, making sure that the ball tip passes
through the tiny aperture in the metal plate located
close to the writing surface. Press the rear-end of
the pew pen into its position in the turret and
briefly depress the <FEED> key to bring the
printer back "on line.”

Both paper and pens are readily available from any
“Radio Shack" or similar store. In the event of any
difficulty in locating a supply, contact Photovac.
Troubleshooting information and corrective action
procedures can be found in Appendix C.
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Troubleshooting Guide for Photovac 10A10 SOP #2107

Problem Probabie Cause Remedy
No chromatographic No carrier gas flow. Check at Qut port with flow
response. gauge.

Batteries flat (if on battery

Plug into AC and check

operation). again.
Electrometer saturated. Turn “attenuation” to set
meter to 0, if "offset” reads 10
or more, the instrument is
saturated.
Unacceptable baseline | Unit has been subjected to large Allow to stabilize until clear.

drift.

temperature change.

A very concentrated sample has
recently been introduced, resulting
in excessive "tailing”.

Allow to self purge until clear.

Unacceptable contamination levels
in carrier gas supply.

Change carrier gas supply
and allow instrument to
stabilize.

The unit is charging and the
resulting heat is affecting the
column.

Tum Charge switch to Of.

Deterioration of Syringe has leaky plunger. Try new syringe.
sensitivity.

Column needs conditioning. Condition column.

Septum leaking. Change septum.

Column fittings leak. Disassemble and check for
leaks around fittings with
soap solution, while under
pressure.

Deterioration due to ozone Decrease attenuation; replace

contamination after 1-3 years of detector.

operation.

Unacceptable low Column needs conditioning. Condition column.

frequency noise.

Peaks elute very Carrier flow rate is too siow. Increase fiow rate.

slowly.

Peaks eluting too fast. | Carrier flow rate is too high. Decrease flow rate.

Peak has flat top. Electrometer has saturated. Lower injection volume. Pre-
diute sample and repeat




Problem Probabie Causse Remedy
8 Peak is misshapen improper injection. Repeat.
with considerable
tailing.
Flow is too slow. Increase fiow.
Improper injection technique. Repeat.
Peak is developing from an earlier Allow greater time between
injection. injections or install shorter
column. .
Compound is wrongly matched to Select appropriate column.
Column.
Power supply inadequate.
9 | Source off light stays Batteries low (if battery operated). Plug in AC connector.
on after 5 minutes.
Adjust potentiometer under
aluminum cylindrical case by
45° clockwise increments.
Wire attachments to power supply Secure wire attachments.
not secure.
Tube driver mismatched. Contact Photovac for advice
(516)351-5800Q.
Power supply inadequate.
10 | Electrometer does not Electrometer saturated. Allow carrier fiow for

return to zero.

extended period without
sample injection.

recycled paper
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Troubleshooting Guide for Photovac 10S: Suppiement to SOP #2108

Lamp won't light

Note: if the lamp won’t light, turn the instrument
off. If the instrument is left on for more than 3
minutes, the oscillator board will be blown.

i. First try tuning the lamp using the Photovac
plastic screwdriver, at the detector chamber
box. Lamp source tuning and replacement
procedures follow.

a. The Photovac UV source is located inside
the black box marked PHOTOVAC, which
is situated beneath the hinged clectronic
module. There is access for a special
tuning tool, through an ideatified hole at
the rear of the lid. The tool is provided
and is located in a special clip on the front
face of the black box. Do not use a metal
tool for this adjustment as this may cause
an electrical short circuit.

b. Observe the "Lamp not ready, please wait”
message scen on the LCD. Engage the
tool in the slot of the smail screw beneath
the hole in the box lid. Rotate the screw
slowly in a clockwise direction. You may
have to make several siow rotations until
the message changes to “Rcady enter
command.” Note the screw repeats its
setting every 360° of rotation. Once the
"Ready” message appears, turm the

- instrument off (by pressing <ENTER>)
and then turm it on again  After a
maximum of 3 minutes. the "Ready
message should return. If it does not,
repeat the procedure. If unable to achieve
the "Ready” state at all, it is probable that
the lamp has failed. Proceed as follows:

¢. Tirn the instrument off. Remove the four
securing screws from the lid of the detector
box. Inside you will see a white Teflon
cylinder screwed into the right wall of the
box. This cylinder is the lamp holder and
bas a silver wire wound around it in a
spiral. There is a connecting wire attached
to the free end of the lamp bolder. Pull
this geatly out of its socket. Gently
unscrew the lamp holder and withdraw it:
you will see the lamp inside as you pull it
away from the wall. Be careful not to drop
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the lamp. Take the new lamp, being very
caretul not to touch the window end with
your fingers. Remove the old lamp and
replace it with the new one. The O-ring on
the lamp should be positioned about 5 mm
from the end face of the window. Screw
the holder back into place. Make sure it
goes in straight and is not cross-threaded.
Tighten until resistance from the O-ring is
felt. Replace the connecting wire into its
socket. Replace the lid and make sure all
four screws are returned and are tight.

d. The instrument is now ready to start; press
<ON> and tune if necessary.

¢. Tuning also affects the amount of power
consumed by the instrument (lamp). Press
<TEST> and <ENTER> to obtain the
status report. Check to easure the value of
"POWER" is in the 20 to 50 range (200 to
500 mA). If the power exceceds 50, the
battery life will be shortened significantly.
Try to aim for a reading of 35 to 40,
cousistent with a reliable starting.

f. While you are tuning the lamp, you can
also check the power consumption without
printing the status report.

g Press <TEST> and type in "7853° and
<ENTER>. The message "Lamp power”
followed by a number, possibly "30," will
show. Thea you can tune the lamp

accordingly.

If, after a few tries at tuning the lamp, it still
won't light, turn off the instrument. Remove
the detector chamber lid, remove the ycllow
wire from the S port on the oscllator board.
Now turn on the instrument, and using the
plastic screwdriver tune the lamp to its
brightest violet color. Replace the yeliow wire
into the S port, and replace the detector
chamber lid.

As a last resort, change the lamp. See
procedure 1.c above.



No Flow - Valves are Open

L.

Check the carrier gas cylinder and regulator to
zosure all valves are open.

Check flowmeter and injection port. If the
injection port is over-iightened, the flow will be
cut off.

Check column fittings (should only be finger
tight) and check the plumbing configuration. If

the GC is set up for serial flow, then cither the -

green or black carrier gas tubing, the tee port
on the capillary column, and the clear tubing
coming from the top right side of the columa
chamber will be closed off. With the backflush
setup the black carrier gas tubing will be going
into the first port in vaive 3. The green or blue
valves 4 & 5, and the tce port on the capillary
column will be hooked up to the last port in
valve 3 via clear tubing.

Low Sensitivity

1.

Leak in system.

2. Plugged syringe.

3.

Gain too low.

No Peaks Appear

1.

-
dae

3.

Plugged syringe.
Leak in system/no flow.
Check events (Test key) and all parameters;

press <CHART ON WITH SETUP>, then
press <START/STOP> and <ENTER>.

Keyboard Jam

1.

A key is jammed whean it won’t respond to any
commands. If one key is jammed the whole
keyboard is jammed. To fix, lift off key with
needle-nose pliers and lift up the metal tab with
the needle-nose pliers. Replace the key and
press down oan the key, a clicking noise should
be heard. Usually the last key pressed is the
key that is jammed, also check the most
frequently used keys.

recycled paper
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2. As a last resort, hit the red reset button

Instrument Shuts

underncath the green piece of cardboard near
the detector chamber. Re-enter ail parameters.

itself Off After

Printing the Message, "Batteries low,
AC power required”

1.

This can be avoided two ways; first use a power
surge cord, and second allow the GCs to run
off their internal batteries for four (4) hours
thea charge overnight prior to taking the
instruments out in the field. This will keep the
batteries from going into deep discharge.

If the instrument does this out in the ficld, then
run the GC using the Photovac external battery.
(Note: it must be recharged every six hours.)

Pens won’t Print

Check to make sure the paper is fed properly.

Check the metal tables in front of the printer
barrel; they may be beat. With needle-nose
pliers or tweezers, push the metal tabs towards
the keyboard (away from the pen tips).

Make sure the metal pen holder on the pen
barrel is not bent. Use a paint brush to brush
away any dust from the printer.

Negative Baseline

1.

Regular pressure is too low. Pressure should
be 20-30 psi.

Check for a leak in the system.

Compounds from last run are going past the
detector which causes the baseline to go
negative, or the column needs more purging.
Anp immediate fix is to put in two septa.

"Valve Remains On" indicated on_LCD.

"On" time greater thap "off" time. Check “list® or
“event” status on LCD.
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Sensitivity Too Low

1. Calibration is wrong. Check.

2. Syringe ns leaking. Check.

3. Probable lecak in system. Finger tighten all
suspect fittings. Check column attachments and
injection port. Do not over tighten fittings.

4. Gain setting is too low. Increase.

S. Valve timing is wrong. Check EVENTS, it is
possible that the backflush is too fast - see
above. It is also possible that injection time is
too short.

6. Lamp is failing. Replace with spare and try
again.

Peak appears but is not recognized

1. Peak not calibrated. Do qualitative calibration;
see Exercise (8) in User's Manual.

2. Increase subsequent calibration frequency.

3 Check peak in library for proper ID, RT, and
plotter numbers.

Peaks appear too slowly

Flow rate is too low.

Peaks appear too quickly

Flow rate is too high.

Battery life too short

Lamp power is too high. - To get a status report,
press <TEST> + <ENTER>. If "source power"
is greater than 50, see Corrective Procedure 1 in
Users Manual

Printer/vaive cycle is too frequent

If cycle time is 2 minutes you are using frequent full
printout; bartery life is reduced. Use external
battery pack (Cat. No. SA202) or minimize print
format.

Instrument uses carrier too tast

1. Flow rate is too high. Check flow rate.

2. Carrier gas is leaking. Tighten all fittings
(especially on column). Do not over tighten
valve fittings.



Troubleshooting Guide for the Micromonitor: Supplement to SOP #2111

If the ready asterisk (*) won’t come on, perform the
cllowing:

1

Press the <METHOD> button. Note the
temperature setpoint for column A. Press the
<A/B> button. Note the temperature setpoint
for column B.

Press the <STATUS> button. The display
should show the status at the same value as the
setpoint for B.

Press the <A/B> button. The display should
show the status at the same value as the
setpoint for A.

Press the <ENTER> button. The display
should show a reading between 5 and 45 psig.

Press the <A/B> button. The display should

show a reading in the same range of between 5
and 45 psig.

recycled paper

6.

10.

11.

Press the <ENTER> button. The display
should show a reading between +420 mV and -
445 mV for the autazero voltage.

Press the <A/B> button. The display should
still read in the above range.

if the \emperatures are not correct, try waiting
until they heat up or cool down.

If the pressures are oot correct, check the
supply or change the sctting at the back.

If the autozero range is not correct, you may
have a siowly eluting peak coming through the
system.

Try increasing the temperature for a while to
purge the column.

ecology and environment



APPENDIX D

Figures

recycied paper ecology and environment



Figure 1: Pneumatics of Photovac 10S Series
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Figure 2. Micromonitor M200 Front Panel
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Figure 3: Systems Setup Diagram
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Figure 4: Micromonitor M200 Back Panel
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clean atmospheres where targeted fiber
concentrations arc much less than 0.1 fibers/cm®,
use larger sample volumes (3,000 to 10,000 L) to
achieve quantifiable loadings. Take care, however,
not to overioad the filter with background dust. If
more than 50% of the filter surface is covered with
particles, the filter may be too overloaded to count
and will bias the measured fiber conceatration. Do
not exceed 0.5 mg total dust loading on the filter.

US. EPA’'s TEM method requires a minimum
volume of 560 L and a maximum volume of 3,800 L
in order to obtain an analytical seasitivity of 0.005
structures/cm’. The optimal volume for TEM is
1200 L to 1800 L. These volumes are determined
using a 200 mesh EM grid opeaning with a 25-mm
filter cassette. Changes in volume would be
necessary if a 37-mm filter cassette is used since the
effective area of a 25-mm (385 mm?) and a 37-mm
(855 mm’) filter differ.

6.9 QUALITY ASSURANCE/
QUALITY CONTROL

Follow all QA/QC requircments listed in the
analytical method.

Generally field blanks are required for each set of
samples or 10% of the total samples, whichever is
greater.

The laboratory analyzing the samples sbould
determine the lot blank requirements. There should
be no less than one lot blank per cassette lot. It is
preferable to have the lot blank analyzed prior to

sampling.

6.9.1 Electronic Calibration -
Personal Sampling Pump

1. Sec the manufacturer’s manual for operational
instructions.

2. Set up the calibration train (as shown in figure
16, appendix A) using a sampling pump,
clectronic calibrator, and a representative filter
cassette. The same lot sampling cassette used
for sampling should aiso be wused for

calibrating.

3. To set up the calibration train, attach one end
of the PVC tubing (approximately 60 cm or 2
feet) to the cassette base; attach the other ead
of the tubing to the iniet plug on the pump.
Another picce of tubing is attached from the
cassette cap to the electronic calibrator.

4. Turn the clectronic calibrator and sampling
pump on. Create a bubble at the bottom of
the flow chamber by pressing the bubble
initiate button. The bubble should rise to the
top of the flow chamber. After the bubble runs
its course, the flow rate is shown on the LED

display.

5. Tum the flow adjust screw or knob on the
pump until the desired flow rate is attained.

6. Pecrform the calibration three times until the
desired flow rate of =5% is attained.

6.9.2 Electronic Calibration --
Rotameter

1. See the manufacturer’s manual for operational
instructions.

Table 9: Asbestos Sampling Flow Rates

Concentratioa Flow Rate
Low real-time monitor readings < 6.0 mg/m’ 11 - 15 L/min
Medium resl-time moaitor readings > 6.0 mg/m’ 75 L/min
High real-time monitor readings > 100 mg/m’ 25 L/min
3
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2. Set up the calibration train (as shown in figure
17, appendix A) using a sampling pump,
rotameter, and electronic calibrator.

3. Assemble the base of the flow meter with the
screw provided and tighten in place. The flow
meter should be mounted within 6° of the
vertical position.

4. Tum the electronic calibrator and sampling
pump on.

5. Create a bubble at the bottom of the flow
chamber by pressing the bubble initiate button.
The bubble should rise to the top of the flow
chamber. After the bubble runs its course, the
flow rate is shown on the LED display.

6. Turn the flow adjust screw or knob on the
pump until the desired flow rate is attained.

7. Record the clectronic calibrator flow rate
reading and the corresponding rotameter
reading. Indicate these values on the rotameter
(sticker). The rotameter should be able to
work within the desired flow range.

8. Perform the calibration threec times until the
desired flow rate of =5% is attained.

Oace oo site, a sccondary calibrator, such as a
rotameter, may be used to calibrate sampling

pumps.

6.9.3 Sampling Pump Calibration -
Rotameter

1. See the manufacturer’s manual for Rotameter’s
Operational Iostructions.

2. Set up the calibration train as shown in (figure
18, appendix A) using a rotameter, sampling
pump, and a representative sampling cassette.

3. To set up the calibration train, attach one end

of the PVC tubing (approximately 60 cm or 2
feet) to the cassette base; attach the other end
of the tubing to the inlet plug on the pump.
Another piece of tubing is attached from the
cassette cap to the rotameter.

4. Assemble the base of the flow meter with the
screw provided and tightes in place. The flow
meter should be mounted within 6° of the
vertical positi

ta
.

Turn the sampling pump on.

6. Turn the flow adjust screw (or knob) on the
personal sampling pump until the flcat ball on
the rotameter is lined up with the precalibrated
flow rate value. A sticker on the rotameter
should indicate this value.

7. A verification of calibration is generally
performed on site in the clean zone
immediately prior to the sampling.

6.10 DATA VALIDATION

PCM analysis does not distinguish berween asbestos

and non-asbestos fibers; all fibers meeting the -

criteria are counted. TEM analysis can distinguish
asbestos from non-asbestos fibers. This method of
analysis should be used whea the total fiber count
is above the action level (or level of concern) 5o as
to determine whether the airborne fiber is of
asbestos origin.

Note: The flow rate and time should be adjusted to
obtain optimum fiber loading on the filter.

6.11 HEALTH AND SAFETY

follow US. EPA, OSHA, and site-specific heaith
and safety procedures. More specifically, when
catering an unknown situation involving asbestos, a
powered air purifying respirator (PAPR) (full face-
pw)ummmmmm.\ﬁha
cartridges.  See applicable regulations for action
level, PEL, TLV, etc. If previous sampling indicates
asbestos concentrations arc below personal heaith
and safety levels, then Level D personal protection
is adequate.

~~



7.0 TEDLAR BAG SAMPLING: SOP #2050

7.1 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to define the use of Tedlar bags in
collecting gaseous samples. Tedlar bags are used to
coliect both volatile and semi-volatile organic
compounds, including halogenated and nom-
halogenated species. The sensitivity of the method
is pnmarily instrument dependent.

72 METHOD SUMMARY

When collecting gaseous sampies for analysis, it is
often necessary to obtain a represeatative grab
sampie of the medium in question. The Tedlar bag
collection system (see figure 19 in appendix A)
allows for this and coasists of the following items.

® Tedlar bag compiete with necessary fittings

® desiccator in which the vacuum is created
sampling pump to create the necessary
vacuum

® appropriatec Teflon and Tygon tubing

The Tedlar bag is placed into the desiccator and the
fitting is inserted into Teflon tubing. The Teflon
tubing is the path through which the gaseous
medium will travel. The pump is attached to the
Tygon tubing, which is part of the vacuum fitting on
the desiccator. The pump evacuates the air in the
desiccator, creating a pressure differential causing
the sample to be drawn into the bag. The sampie
introduced into the Tedlar bag never passes through
the pump. The flow rate for the pump must be
defined prior 10 sampling (usually 3 L/min for bag
sampling).

7.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

The Tedlar bags most commonly used for sampling
have a 1-liter volume, and are heid in boxes of ten.
When the sampling procedure is conciuded, the
Tedlar bags are stored in cither a cican cooler or a
trash bag to prevent photodegradation. It is
essential that samples be analyzed within 48 hours,
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as after that time compounds may escape or
become altered.

7.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Contamination is a major concern since many of the
compounds in question will be present in the parts
per billion range. The following practices will
minimize the risk of cross-contamination.

¢ During transportation and storage, the
further away from the source(s) of
potential contamination the bags are, the
less likely are the chances for external
contamination.

¢ Bags must be attached only to clean Teflon
tubing.

® Once the sample has been collected, affix
the sample label to the edge of the bag to
prevent adhesives on the label from
permeating the body of the bag. Fill out
labclswuhaba.llpomIpenorapcnaL
since permanent markers contain volatile
compounds that may contaminate the
sampie.

e The chemical structure of Tedlar will cause
highly polar compounds to adhere to the
inner surface of the bag. Also, low
molecular weight compounds may
permeate the bag. Use real-time mcaitors
such as the OVA, HNU, and CGI as a
screening device prior to sampling. Write
this information on the sample label to
sample analysis.

The Tediar bag sampling system is straightforward
and casy to use. However, be awarc of the
following when sampling.

e Ensure that the scal between the top half
and the bottom half of the desiccator is air
tight in order for the system to work.

o Check the O-ring gasket to sec if it is in

ecology and environment



place with the proper fit. O-rings that have
been stretched out will not remain in place,
requiring constant realignment.

® Check that all the fittings associated with
the vacuum joints are securely in place.
The fittings can be pushed loose when
inserting the valve stem into the Teflon
tubing.

® Check to ensure that a commer of the
Tedlar bag is not jutting out betweea the
two halves of the desiccator, thus impairing
the seal.

e Be sure not to overinflate the bags.
Overinflation will cause the bags to burst.

7.5 EQUIPMENT/APPARATUS

¢ Pelican cases, or desiccators — cleaned,
with Teflon tubing replaced, and equipped
with extra O-rings.

® pump(s) - charged, in good working order,
and set with the appropriate flow rate of 3-
L per minute.

e Tedlar bags - free of visible contamination
and preferably new.
7.6 REAGENTS

This section is not applicable to this SOP.

7.7 PROCEDURES
7.7.1 Preparation

1. Determine the extent of the sampling effort, the
sampling methods to be employed, and which
equipment and supplies are needed.

2 Ob(_ain necessary sampling and monitoring
cquipment.

3. Decontaminate or preclean equipment, and
casure that it is in working order.

4. Prepare a schedule. Coordinate with staff,
clients, and regulatory agency, if appropriate.

5. Perform a general site survey prior (o site eatry
in accordance with the site-specific health and
safety plan.

6. Use stakes, flagging, or buoys to ideatify and
mark- all sampling locations. If required, the
proposed locations may be adjusted based on
site access, property boundarics, and surface
obstructions.

7.7.2 Field Operation

Tedlar bags are stored in boxes of 10. The valve is
in the open position when stored. Occasionally, a
piece of debris will clog the valve, necessitating the
closing of the valve stem for it to clear. The vaive
stem is closed by pulling the stem out. If the vaive
stem is difficult to pull, it helps to twist the valve
stem simuitancously.

L. Remove the Tedlar bag from the carton.

2. Insert the valve stem into the Teflon tube

3. Seal the desiccator by applying pressure to the
top and bottom (ensure that the “O" ring is in
place and unobstructed).

4. Connect the sampling pump to the evacuation
tube. :

S. Connect the intake tube to the desired source
by placing the intake tube into the medium of
coacern.

6. Tum on the sampling pump.

7. Allow the bag to fill (indicated by the look of
the bag as well as by the sound of the laboring
pump).

8. Turn off the sampling pump and remove the
cvacuation tube from the pump.

9. Remove bag and pull the vaive stem out.
10. Lock the valve stem.

1L Label the bag using cither a tag or a sticker.
Do not write oa the bag itsell.

12. Place Tedlar bag in a clean cooler or opaque
trash bag to prevent pbotodegradation.



7.7.3 Post Operation

1. Once the samples are collected, transfer bags to
the laboratory for analysis.

2. When transferring the Tedlar bags, a chain-of-
custody form must accompany the samples.
Personnel should be aware that some of the
compounds of concern will degrade within a
few hours of sampling.

3. Samples shipped must be in a cican cooler with
a trip blank (a Tedlar bag filled with zero air)
and a copy of the chain-of-custody form.

7.8 CALCULATIONS

This section is not applicable to this SOP.

7.9 QUALITY ASSURANCE/

QUALITY CONTROL

Depending upon the Quality Assurance Work Plan
(QAWP) requiremenits, collect background samples
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consisting of upgradient/downgradient samples, or
beginning/end of day samples, or a combination of
the two. It may also be desirable to change sample
train tubing between saciple locations. Tedlar bag
standards must be filled on site to identify the
contaminants’ degradation from the time the sampie
is collected until analysis. Tedlar bags filled with
zero air must also accompany the sample bags to
identify possible contamination during shipment and
handling.

7.10 DATA VALIDATION

Resuits of the quality control samplies (field and lot
blanks) will be evaluated for contamination. This
information will be ulized to qualify the
cavironmental sampie results according to the
projects’ data quality objectives.

7.11 HEALTH AND SAFETY
When working with potentially hazardous materiais

follow US. EPA, OSHA, and site-specific health
and safety procedures.

ccology and environment



8.0 CHARCOAL TUBE SAMPLING: SOP #2051

8.1 SCOPE AND APPLICATION

Charcoal tube sampling is utilized 1o identify
specific contaminaats in ambient air. The greatest
selectivity of charcoal (activated carbon) is towards
non-polar, organic, solvent vapors, (e.g, carbon
tetrachioride, chiorobenzene and toluene). Organic
compounds that are gaseous at room temperature,
reactive, polar, or oxygenated (aldehyde alcohols
and some ketones) are either not adsorbed
(relatively carly breakthrough), or inefficiently
desorbed.

8.2 METHOD SUMMARY

Charcoal tube sampling is performed by drawing a
known volume of air through a charcoal adsorption
tube. As air is drawn through the tube, gases and
vapors adsorb onto the surface of the charcoal.
After sampling, the tubes are- delivered to the
laboratory for analysis.

8.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Charcoal used for sampling is housed in a glass tube
that has been flame scaled. Charcoal tubes most
often used contain cither 150 mg or 600 mg of
charcoal. The smaller 150-mg tube is 7-cm long
with a 6-mm ID and 2 4-mm OD coataining two
sections of 20/40 mesh activated carbon separated
by urethane foam. The adsorbing section contains
100 mg of charcoal, the backup section 50 mg of
charcoal. The larger 600-mg tube is 11-cm long
with a 8-mm ID and a 6-mm OD containing two
sections of 20/40 mesh activated carbon separated
by urethane foam. The adsorbing section contains
400 mg of charcoal, the backup section contains 200
mg of charcoal The larger tube canm provide
greater sensitivity by using a greater volume of air.

To preserve and store samples:
1. Place plastic caps on the charcoal tube eads.

2. Place the sample in a whirl bag. If duplicate
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samples have been collected, place both tubes
in one whirl bag.

3. Indicate all applicable information on the
chain-of-custody form, (e.g, sample volume,
ID#, location, date, and weather parameters).

4. If the sample tube must be stored for more
than a week, refrigeration is recommended.
Maximum recommended holding time is two
weeks.

5. Provide the pame(s) of the analytical
methodology(ies) being requested with the
sample to the lab.

8.4 INTERFERENCES AND
POTENTIAL PROBLEMS

High temperature and humidity, and high sampling
flow rates may cause a decrease in the adsorption
capacity of activated carbon. Contaminants from
the front portion of the tube may migrate to the
back portion of the tube. Refrigeration may

8.5 EQUIPMENT/APPARATUS
8.5.1 Equipment List

® personal sampling pump

dowel rods

® single or dual rotameter with stand and
desired precalibrated flow rate

e charcoal tubes (600 mg or 150 mg)

e flexible PVC tubing (for attaching the tube
holder system to the suction side of the
pump)

e universal tube holder system

e slecves (or support tubes to hold tubes in
place)

e single or dual manifold flow controller

e tube holder end (tube bolder ends support
plastic housing)

o glass cracker

e Ziploc bag

o whirl bags
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® plastic caps
8.5.2 Equipment Source

While there may be other sources, tubes are readily
available from SKC, Inc, and from Mine Safety
Appliance Co., both of Pittsburgh, PA.

SKC: 1-800-752-8472
Mine Safety Appliance Co.: 1-800-MSA-2222

8.6 REAGENTS

This procedure utilizes totally dedicated equipment
and does not require reagents.

8.7 PROCEDURES
8.7.1 Calibration

To save time in the field, sampling pumps can be
precalibrated in the office prior to arriving at the
site. The calibration must be checked in the field
before and after sampling.

Asemblethecalibrmonmnsshownmﬁgwem
(appeadix A), using a rotameter, sampling pump,
manifold (low flow only) and representative
charcoal tube. Use the same lot number of
charcoal tubes for both sampling and calibrating.

1. Qcpending on the flow rate, adjust the sampling
pump to the low- or high-flow mode (high flow
> 750 cm’/min).

2. For low flow calibration, turn the flow adjust
screw on the manifold until the float ball on the
rotameter is aligned with the precalibrated flow
rate value. A sticker on the rotameter should
indicate this value.

3. Affix a sticker t0 the manifold and pump
indicating flow rate and media.

4. Remove the representative charcoal tube from
the siceve. The pump and manifold are
calibrated as a unit and should not be separated
until the samples have been collected. If the
charcoal tube is run straight without a manifold,
the calibration is performed by adjusting the
flow directly on the pump.

8.7.2 Fileid Operation

1. Mobilize to the clean zone and calibrate the
pumps.

2. Mobilize to the sampling location.

3. Crack the charcoal tube ends using a glass
cracker.

4. Insert the charcoal tube in the sleeve with
arrow pointing in the direction of air flow. (The
smaller section is used for a backup and is
positioned nearest the sampling pump.)

S. Screw the tip onto the sleeve so the charcoal
tube is held in place.

6. Attach the sieeve(s) to a single or double
manifold. At higher flow rates (>750
cm’/min), charcoal tubes can run without a
manifold. See figure 21.

7. To set up the sampling train, attach ove end of

the Tygon tubing (approximately 2 feet) to the
tip of the sieeve or manifold. Attach the other

end of the tubing to the inlet plug oun the
pump, figure 23 (appendix A).

8. Adjust time on the pump by adjusting past the
zero mark several times to ecrase the pre-
programmed time.

9. Place the charcoal tube in a vertical position on
a dowel rod.

10. Record weather data (e.g, ambient
temperature, barometric pressure, relative
bumidity, and wind direction).

11. Tum the pump on.

12. After the pump has run the full time, check the
fauk button to obtain the sampie time. (This
will indicate whether the pump ran for the
scheduled time.)

13. Verify calibration.

8.7.3 Post Operation

L Record the sampling time.

2 Removetﬁecharwdwbcfmnthedeeve.



3. Immediately cap charcoal tubes with plastic
caps. Never use rubber caps.

4. Place a sample ID# label on the tube.

S. Place the sampie in a whirl bag labeled with the
sample 1D#, total volume, and required
analysis. If duplicate samples have been
coilected, place both tubes in one whirl bag.

6. Indicate all applicable information on the chain-
of-custody form (c.g, sample volume, ID#,
location, date, and weather parameters).

7. If the sample tube must be stored for more
than a week, refrigeration is recommended.

8. Provide the name(s) of the analytical
methodology(ies) being requested to the lab
with the samples.

To analyze the charcoal tubes, NIOSH Methods
1501, Aromatic Hydrocarbons; 1500, Hydrocarbons
BP 36'-126'C; and 1003, Halogenated
Hydrocarbons may be used. Other analytical
parameters may be required Determine the
appropriate analytical methodology prior to field
activities.

8.8 CALCULATIONS

The total volume of a sampie is calculated by
multiplying the total sampie time by the flow rate.
The total volume for ecach sample should be
indicated on the chain-of-custody form.

8.9 QUALITY ASSURANCE/

QUALITY CONTROL

* Provide ooe ficld blank per sampling
period or two ficld blanks for every 10
sampies, whichever is greater. The tube
should be handled in the same manner as
the sampling tube (break, seal, and
transport) except that no air is sampled
through this tube.
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e Provide a minimum of onc appropriately
labeled lot blank tube per sampiing
cpisode. The lab analyzing the sampies can
better determine the number of lot hlank
tubes required. These tubes are taken
directly from the charcoal tube box. Do
not break the ends.

e Provide one duplicate sample per 10
samples.

8.10 DATA VALIDATION

Results of the quality control samples will be
evaluated. Utilize this information to qualify the
environmental sampie results in accordance with
data quality objectives.

8.11 HEALTH AND SAFETY

Prior to initiating survey activities, a risk analysis is
required to determine the hazards posed to
sampling persoanel This will estimate any potential
exposures to personnel, and define the extent of
safety planning needed to compiete the task.

Depending upon the hazards identified, a safety
plan may be required prior to performing any site
entry. In addition, real time monitoring may be
necessary in order to verify ambient conditions and
to determine adequate respiratory protection.

Specific hazards unique to charcoal tube sampiing
include:

e Sharp edges of the cracked tubes.

e Slip, trip and fall bazards at sampling
locations.
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8.0 TENAX TUBE SAMPLING: SOP #2052

8.1 SCOPE AND APPLICATION

Tenax/carbonized molecular sieve (CMS) tube
sampling is utilized to identify specific contaminants
in air. Compounds that can be determined by
Tenax (US. EPA Method TO-1) arc non-polar
organics having boiling points in the range of
approximately 80°C to 100°C. Compounds which
can be determined by CMS are non-polar, non-
reactive organics having boiling poiats in the range
15°C to 120°C. However, not all compounds falling
into these category can be determined. Listed in
table 10 below are many of the compounds which
can be detected using Tenax/CMS. Analysis is
performed by thermal desorption into a gas
chromatograph/mass specirometer/data system
(GC/MS/DS).

9.2 METHOD SUMMARY

Tenax/CMS tube sampling is performed by drawing
a known volume of air through a Tenax absorbent
followed by a carbonized molecular sieve (CMS)
adsorbent.  Volatile organic compounds are
captured on the adsorbent while major inorganic
atmospheric constituents pass through or are only
partially rctained. After sampling, the tube is
returncd to the laboratory for analysis (US. EPA
Method TO-1 and TO-2).

9.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

Tenax/CMS tubes contain a granular inert chemical
compound with adsorbent properties. A
flame-scaled outer glass iube protects the
Tenax/CMS tube from contamination. This outer
glass tube must be broken prior to sampling. The
Tenax/CMS air tube is 6-mm OD and 4mm [D
containing one section of 150 mg Tenax, 35/60
mesh and one section of 150 mg CMS 60/80 mesh,

Prior to site work, the culture tubes should be
cleaned and prepared using the following procedure:

1. Place a plug of precleaned, silanized glass wool
(methanol rinsed, baked in an oven at 120°C)
in the bottom of each tube.

2. Place the culture tubes in an oven for at least
2 hours at 120°C. Do not bake the Teflon-
lined caps.

3. Remove the culture tubes from the oven and
allow them to cool

4. Place the culture tubes in a Ziploc bag or whirl
pack.

Table 10: Compounds Detected by Tenax/CMS

benzene
bromochloromethane!"
bromodichloromethane
p-bromofluorobenzene
carbon tetrachioride
chloroethane
chloromethane
dibromomethane
1,1-dichloroethane

1,2-dichlorocthane tolucae
1,1-dichloroethene 1,1,1-trichlorocthane
trans-1,2-dichlorocthene 1,1 2-trichloroethane
cthylbenzene trichloroethylene
m-cthyltoluene trichlorofluoromethane
methylene chioride trichloromethane
styrene vinyl chloride
1,1,2,2,-tetrachlorocthane m-xylene
tetrachloroethylene o-xylene

m

Surrogate - Surrogates are injected into the Tenax tube to determine adsorption cfficiencies.
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Refrigerate the samples and keep out of sunlight.
Storage for more than 4 weeks is not recommended.

9.4 INTERFERENCES AND
POTENTIAL PROBLEMS

Contamination of the Tenax/CMS air tubes with
the compound(s) of interest is a common problem.
To minimize this problem, be extremely careful in
preparing, storing, and bandling the air tube
throughout the sampling and analysis process. To
avoid contamination from skin oils, use a lint-free
glove when handling Tenax air tubes.

9.5 EQUIPMENT/APPARATUS

9.5.1 Equipment List
® calibrated personal sampiing pump

® dual rotameter with stand and
precalibrated flow rate
® Tenax/CMS tube, preferably of the same
" lot number

® flexible Tygon tubing (for attaching the
tube holder system to the suction side of
the pump)

® universal tube holder system

- dual variable manifold flow
controller

- tube holder end with rubber boot
adaptor

- sleeves (clear plastic housings)

glass cracker
lint free cloth
glass wool

Teflon tape
culture tubes

9.5.2 Equlpment Sources

While there may be other sources, Tenax can
readily be obtained from Supeico Inc., Bellefoate,
PA, a1 (800) 247-6628; Technical Service (814)
359-3441 and MSA, 1-800-MSA-2222.

9.6 REAGENTS
Methanol is used in the lab to clean the glass tubing

which holds the Temax sampies. Cleaning is
performed prior to site work.

9.7 PROCEDURES

9.7.1 Calibration

1. Assemble the calibration train as shown in
figure 23 using a rotameter, sampling pump,
manifold, and representative Tenax tubes.
Tenax tubes from the same lot are used for
both sampling and calibration.

2. Adjust the.sampling pump to the low-flow
mode.

3. Recmove the cap ends on the flow controller
manifold. To adjust the flow, turn the needle
valve with a small screwdriver
(counter-clockwise to increase, clockwise to
decrease).

4. Tumn the flow-adjust screw on cach manifold
until the float ball on the rotameter is lined up
with the precalibrated flow rate value. A
sticker on the rotameter should indicate this
value (see figure 24).

5. Affix a sticker to the manifold and pump
indicating the calibrated flow rate and media.

6. Remove the represeatative Tenax tubes from
the sleeves.

The pump and manifold (including boots) are
calibrated as a unit and shouid not be scparated
until the sampies have been collected.

The pump and manifold are calibrated on-site in the
clean zone immediately prior to sample collection.
Sce table 11 for flow rate ranges and volumes.

Table 11:  Recommended Flow Rates
and Sample Volumes
Flow Rate Volume
Maximum 50 cm’/min S hters
Optimum 3040 cm’/min 2 liters
Minimum 10 cm’/min 0.5 liter

gt



9.7.2 Fileld Operation

1

10.

11.

12,

Calibrate pumps with manifolds as shown in
section 9.7.1.

Crack the outer glass tube using a glass cracker.

Use a clean, lint-free cloth or gloves to remove
the Tenax tube from the outer glass housing.

Insert the Tenax tube into a boot, with the
carbonized molecular sieve section closest to
the manifold.

Attach a protective siceve over the tube. Do
not enclose the Tenax tube end.

Set up the sampling train, by attaching one end
of the Tygon tubing (approximately 60 cm or 2
feet) to the manifold; and the other end to the
inlet plug on the pump (figure 25).

Place the sampling tube in the breathing zone.
The pump and tube can be placed on a drum
or hooked to a fence. A wooden dowei rod can
also be used.

Position the tube cither vertically or
borizontally,

Adjust the pump time.

Turn the pump on.

Record weather da-u (c.g, ambient

temperature, barometric pressure, relative
humidity and wind direction).

Check the pump. at the midpoint of the
sampling period if longer than 4 hours.

9.7.3 Post Operation

1.

At the end of the sampling period, check the
fault button to obtain the run time. Record the
run time. (This indicates whether or not the
pump ran the full scheduled time.)

Check the flow rate and record the values in a
field logbook.

Remove the Tenax tubes from sleeves using a
lint-free cloth.
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10.

Place the Tenax tube in a cuiture tube. Tenax
tubes from the same manifold acd identical
flow rates can be placed in the same culture

tube.

Place a sample sticker indicating sample [D#
on the culture tube. Do not put a sample
sticker on the Tenax tube itself as this will

contaminate the tube.

Attach the culture tube lid and wrap the
lid/tube interface with Teflon tape.

Place the culture tubes into a Ziploc bag or a
whirl pack.

Keep the samples refrigerated and out of
sunlight. Storage for more than 4 weeks is not

recommended.

Indicate all applicable information on the
chain-of-custody form (c.g., sample volume,
sampie ID#).

Provide a copy of the air data sheets and the
name of the preferred analytical methodology
with the sampies to the lab.

9.8 CALCULATIONS

The volume for each sample should be indicated oa
the chain-of-custody form.

Use the formula below to obtain the total volume:

Total Volume = Flow Rate x Time (minutes)

8.9 QUALITY ASSURANCE/

QUALITY CONTROL

Varying the sample volumes at the same location
provides field QA/QC.

e Provide onc appropriately labeled field
blank per 10 samples. Handle this tube in
the same manner as the sampling tube
(break, scal, and transport), except that ao
air is sampled through this tube.

* Provide a minimum of one appropriately

labeled lot blank tube per sampling
cpisode. Thesc tubes are taken directly

ecology and enviconment



from the Tenax tube box. Do not break
the outer glass housing. Place in a Ziploc
bag and keep with other sampies. Indicate
the lot blank number on the chain-of-
custody form.

® All sampie stations shouid have duplicate
sampie tubes.

9.10 DATA VALIDATION

Results of the quality control sampies (lot and trip
blanks) will be evaluated for contamination. This
information will be utilized to qualify the
eavironmental sample results according to data

quality objectives.

Data will be qualified according to acceptable
variation on the prescribed flow rates (sce table 11).

9.11 HEALTH AND SAFETY

Prior to initiating survey activities, an analysis of
risk is required to determine the hazards posed to
sampling personnel. This will estimate any potential
exposures to persoanncl, and define the extent of
safety planning nceded to compiete the task.
Depending upon the hazards ideatified, a safety
plan may be required prior to performing any site
eatry. In addition, real time monitoring may be
necessary in order to verify ambient conditions and
to determine adequate respiratory protection.

Specific hazards associated with Tenax tube
¢ Small picces of glass flying during
“cracking” of the tube.

e Slip, trip and fall bazards at sampling
locations.



10.0 POLYURETHANE FOAM SAMPLING: SOP #2069

10.1 SCOPE AND APPLICATION

. The purpose of this Standard Operating Procedure
(SOP) is to outline the protocol for collection of
polyurethane foam (PUF) samples. The PUF
sampler is a complete air sampling system designed

to simultaneously collect suspended airborne

particulates and to trap airborne pesticide vapors.
This system can efficiently collect a number of
organochlorine and organophosphate compounds
(c.g., dioxins, and polychlorinated bipheayls).

10.2 METHOD SUMMARY

Ambient air is drawn into a covered housing, then
through a filter and foam plug by a high-flow-rate
pump operating at a level of approximately 250
L/min (approximately 9 ft'/min). This allows a
sample of total suspended particulates (TSP) to
collect on the filter surface. The foam plug allows
collection of vapor which might be stripped from
the particulates on the filter,

103 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

Prior to sampling, ask the laboratory whether pre-
and post-sampling filter weighing is appropriate.

After sampling, the foam plug and filter should be
stored in an 8-oz. glass jar. The foam plug should
ocsupy the bottom portion of the jar and the filter
should be folded into quarters and placed on top of
the plug. The jar is then wrapped with aluminum
foil (shiny side out).

104 INTERFERENCES AND
POTENTIAL PROBLEMS

Humidity can pose a problem; although glass fiber
filters are comparatively insensitive to changes in
reiative humidity, collected particulate matter can be
hygroscopic.

recycled paper

10.5 EQUIPMENT/APPARATUS

Specifications for equipment and supplies for
monitoring ambient air for total suspended
particulates (TSP) are provided in US. EPA’s
Reference Method: Determination of Suspeaded
Particulates in the Atmosphere (High Volume
Method) EPA/600/4-77/027a.

10.5.1 Sampling Media
(Sorbents)

¢ polyurethane foam (PUF). Use polyether-
type polyurcthane foam (deansity No. 3014,
00225 grams/cm’, or equivalent). This
foam is the type generally used for
furniture upholstery, pillows, and
mattresses (General Metals Work’s part
pumber PSI-16 3-inch PUF plug is
recommended, although 1- and 2-inch
picces are also available). This type of
foam is white, and yellows on exposure to
light. It should therefore be stored in a
dark place (c.g., black trash bags or a
cooler).

e 102-mm diameter glass fiber filter.

10.5.2 Sampling Equipment

PSI PUF sampler or equivalent
calibrated scale (if weighing is required)
Teflon-coated tweezers

aluminum foil

hexane

powder-free surgical gloves

Salvex gloves :

sampling module holder

plastic bag _
source of electricity (AC/DC): an electrical
source of 100 voits, 15 amps is required

10.6 REAGENTS

Reagents are not used for preservation of PUF
samples. Hexane is required for decontaminating
PUF glassware. No other decontamination
solutions are required.
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10.7 PROCEDURES

10.7.1 Calibration of Timer, Meters
and Standards
Elapsed-Time Meter

Every 6 months, the elapsed-time meter should be
checked against a timepiece of known accuracy,
cither on site or in the laboratory. A gain or loss of
more than 2 minutes per 24 hours warrants
adjustment or replacement of the indicator. Record
the results of these checks in the calibration

logbook.
Flow Rate Transfer Standard

Calibration of the high-volume sampier's flow
indicating device or the coatrol device is necessary
to establish traceability of the ficld measurement to
a primary standard via a flow-rate transfer standard.
The calibration procedures for orifice type flow
transfer standards are listed in EPA’s Test Method,
600/4-77/027a.

Upon receipt and at 1-year intervals, the calibration
of the transfer standard orifices should be certified
with a positive displacement standard volume meter
(such as a Rootsmeter) traceable to the National
Bureau of Standards (NBS). Calibration orifice
units should be visually inspected for signs of
damage before cach use, and they should be
recalibrated if the inspection reveals any nicks or
dents in the orifice.

10.7.2 Field Calibration of High
Volume Sampler

Calibration of the PUF sampler is performed
without a foam plug and without filter paper in the
sampling module. However, the empty glass
cartridge must remaia in the module to easure a

good seal through the module.

1. Connect the transfer standard orifice to the
sample module. Ensure that no leaks exist

2. Connect the orifice manometer to the orifice
pressure Lap.

3. Verify that the flow indicator is properly
connected to the pressure tap on the lower side

of the motor housing on the high volume
sampier.

4. Set the manometer to “zero” as shown in figure

25 (appendix A).
5. Fully open the bail vaive.

6. Fully open the voitage control screw. (Turn the
screw nexi to the magnahelix gauge clockwise.)

7. Operate the sampler for at least 15 minutes to
establish thermal equilibrium prior to
calibration.

8. Adjust the voltage control screw to obtain the
desired reading (perhaps 70) inches on the dial
gauge (Magnahelix Gauge). A five-point
calibration should be conducted in the range of
the desired flow rate.

9. Record the dial gauge oumber 70 as your first
calibration point, then read and record the
pressure drop across the transfer standard
orifice (H). Figure 25 (appendix A)
demonstrates how to read the change in
pressure drop.

10. Let the sampler run for at least 2 minutes to
re-establish the run temperature conditions.

11. Adjust the voltage by moving the ball valve (red
valve) to adjust the dial gauge down to 60
(arbitrary) inches. (Repeat steps 9-10.)

12. Using the sbove procedure (steps 9-11), adjust
the ball valve for readings at 50, 40, and 30
inches.

13. Fully open the ball vaive.

14. Turn the voltage-control screw clockwise as far
as possible.

1S. Measure and record the barometric pressure
and ambient temperature oa a ficld data sheet.

10.7.3 Sampie Module
Preparation

1. Put on powder-free surgical gloves.

2. Place the lower canister (figure 26, appendix A)
sampling module in the module holder. All

o



10.

11.

12.

13.

14.

sampling module in the module holder. All
sampling equipment shouid be precleaned with
hexane prior to use.

Check to ensurc that the upper and lower
orange silicone gaskets are in place (figure 26,
appendix A).

Load the glass cartridge with a cican foam plug
(with tweezers), making sure the foam is evealy
distributed throughout the cartridge, and install
in the module tube. (PUF plug should have
been pre-cleaned with hexane by the laboratary
that will be analyzing the samples.)

Install the filter bolder assembly.

If filter weighing is required, weigh the 102-mm
diameter glass fiber filter and record the weight
in an anaiytical balance logbook. Calibrate an
clectronic balance; weighing paper filter is
required.

Install lower Teflon gasket in the filter bolder.

Handle the filter paper with Teflon-coated
tweezers.

Place glass fiber filter (rough side up) into the
filter holder.

Install the upper Teflon gasket.

Replace the 4-inch hold down ring and tighten
the swing bolts.

Ensure that all fittings are snug, yet not
overtight.  (Overtightening will distort the
gaskets.)

Cover the sampic module with a clean plastic
bag and place in 8 cooler.

Assemble a field blank and store in the same

cooler.

It is reccommended to have two sampling modules
for each sampling system so that the filter and foam
exchange can take place in the laboratory. The
second set of modules is used for the subsequent
sampling round.

recycled paper

10.7.4 Unit Operation

1

10.

1L

Transport the PUF sampler (figure 27,
appendix A) to the desired location. The PUF
sampler may be operated at ground level or
clevated on scaffolding. The sampier should be
located in an unobstructed arca, at least two
meters from any obstacle to air flow. In urban
or congested areas, it is recommended that the
sampler be placed on the roof of a single story

buiiding.

Calibrate the PUF sampler as indicated in
section 10.7.2,

Adjust the exhaust hose downwind of the
sampler. ‘

Put on clcan powder-free surgical gioves.

Place the loaded sampling module into the
quick release fitting and engage by locking the
two levers down securely.

Remove the plastic bag.

A field logbook or field data sheets should be
used to record information (c.g, location,
clapsed time meter, and time of day).

Turn the unit on.

Depending upon the desired flow rate, adjust
the magnahelix gauge by turning the voltage
control screw clockwise to increase, and
counterclockwise to decrease the reading.

Wait approximately 2 minutes for the
magnahelix gauge reading to stabilize, and thea
record it. The magnahelix dial gauge readings
should be taken at the beginning and end of
cach sampling period. Differences between the
two dial gauge numbers should be averaged.

Collect and average weather condition data
during the sampling period, (cg, wind
direction, temperature, barometric pressure,
and wind speed).

10.7.5 Unit Shutdown and Sample

1

Collection

Using powder-free surgical gloves, open lhc
shelter housing and record the magnahelix

ecology and environment



gauge reading.

2. Turn the sampler off and record the elapsed
time meter. Also, record the time of day.

3. Remove the sample module.

4. Cover the sampie moduie with a polyethylene
(plastic) bag. Keep the sample module in a
vertical position at all times.

5. Place the sample module in a cooler. The ficid
blank should also be stored in the same cooler.

6. Wearing Solvex gloves, wipe down the interior
of the sampler with hexane and chem wipes.

7. II additional sampling is scheduled, install a
new sampling module. The unit must be
decontaminated with hexane and chem wipes
prior o initiating another sampling round. If
no additional sampling is scheduled, secure the
unit.

8. Weigh the sampile filter in a field laboratory, if
required.

10.8 CALCULATIONS

Calculations are provided in US. EPA’s Reference
Method for Determination of Suspended
Particulates in the Atmospbere (High-Volume
Method), EPA /600/4-77/027a.

10.9 QUALITY ASSURANCE/
QUALITY CONTROL

Provide one field blank per sampling period or two
field blanks for every 10 samples, whichever is

greater.

10.10 DATA VALIDATION

Results of the quality control samples (field blanks)
wil be cvaluated for contamination.  This
information will be utilized to qualify the
cavironmental sample results in accordance with

the data quality objectives.
10.11  HEALTH AND SAFETY
When working with poteatially hazardous materiais

follow US. EPA, OSHA, and site-specific health
and safety practices.
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Figure 1: SUMMA Canister Cleaning System
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Figure 2: Pressurized and Subatmospheric Canister Sampling Systems
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Figure 3: Tekmar Model 5010

SOP #1705
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Figure 4: GC/MS Printout

SOP #1705
Operator ID: Bob Quant Rev: 6 Quant Tme: 910416 14:30
Output File: “83874::D4 ' Injected at: 010416 14:09
Data File: >83874::D4 Dilution Factor: 1.00000
Name: DAILY STANDARD
Misc: + 10 mL Surrogates
ID File: ID_SCT::D3
Title: GC/MS ANALYSIS OF TENAX/CMS CARTRIDGES (TO-1 & TO-2)
Last Calibration: 910411 14:17
# Compound R.T. Scan # Area Conc. Units q
1) #chloromethane 1.16 6 13555 664.87 PPR 74
2) #vinyl chloride 125 16 13287 94536 PPR 88
3) #chloroethane 155 47 6583 881.16 PPR 93
4) #trichloroflucromethane 185 79 30141 814.42 PPR 95
5) #1,1-dichlorocthene 227 123 24379 825.44 PPR 88
6) #methylene chloride 2.56 154 21909 803.94 PPR 93
7) +#trans-1,2-dichlorocthene 315 216 25986 935.12 PPR 88
8) #1,1-dichloroethane 350 253 29558 826.53 PPR 95
9) #bromochloromethane 449 358 60788 1767.00 PPR 9
10) #trichloromethane 455 364 35369 880.60 PPR 124
11)  #1,1,1-trichloroethane 5.24 432 32525 887.10 PPR 90
12) #1,2-dichloroethane 539 453 28951 914.97 PPR 9
13) carbon tetrachloride 5.67 482 25779 881.95 PPR 94
14) #benzene 5.67 432 38009  775.10 PPR 93
15) #trichlorocthylene 6.77 598 23850 87351 PPR 94
16) #dibromomethane 6.79 601 29591 92339 PPR 65
17) #bromodichioromethane 6.98 620 35690 928.61 PPR 89
18) #toluene 863 795 52178 88848  PPR 87
19) #1,12-trichloroethane 8.80 813 21806 892.69 PPR 89
20) #etrachloroethylene 9.76 914 34262 861.90 PPR 95
21) #ecthylbenzene 11.14 1060 72692 925.43 PPR 82
22) #meta-xylene 1134 1081 5972 93936 PPR ”
23) #styrene 11.88 1138 39679 100409  PPR 89
24) #ortho-xylene 1193 1143 64382  1008.13 PPR "
25) #1122-tetrachloroethane 1241 1194 53557 79533 PPR 92
26) #p-bromofluorobenzene 12.69 1223 37795 114298 PPR 98
#meta-cthyltoluene 13.61 1320 21354 979.34 PPR 93

p2))
# Compound uses FSTD
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Figure 5: SUMMA Canister Sample Dilution Line

SOP #1705
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Figure 6: SUMMA Canister Analysis Train (Tekmar 5010 GC)

SOP #1705

PERMA—PURE
DRYER

I
g

GC/MS

ULTRA PURE N,

1)
(ULTRA PURE AR

MASS FLOW |
& CONTROLLER |
B NEEDLE VALVE |
@ REGULATOR |

10
5

recycled paper 63 ceology and environment



Figure 7: Canister Sample Absorbed onto Tenax
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Figure 8: Teflon "Tee" Setup
SOP #1706
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Figure 9:

SUMMA Canister Charging System
SOP #1706
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Figure 10: Septum "Tee" Setup
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Figure 11: Teflon Nut With Septum
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Figure 12: Phase Contrast Microscopy Filter Cassette
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Figure 13: Transmission Electron Microscopy Filter Cassette
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Figure 14: Personal Sampling Train for Asbestos
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Figure 15: High Flow Sampling Train for Asbestos
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Figure 16: Calibrating a Personal Sampling Pump with a Bubble Meter
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Figure 17: Calibrating a Rotameter with a Bubble Meter

SOP #2015

EEl  ROTAMETER

iz
== D

BUBBLE METER/ELECTRONIC
CALIBRATOR PERSONAL SAMPLING PUMP

cealogy and environment

recycled paper



Figure 18: Calibrating a Personal Sampling Pump with a Rotameter

SOP #2015

FILTER CASSETTE

ZE| ROTAMETER = J

== PERSONAL SAMPLING PUMP

__J

recycled paper 87 cevlogy and environment



Figure 19: Tedlar Bag Sampling Apparatus
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Figure 20: Calibrating a Double Manifold Charcoal Tube with a Rotameter
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Figure 21: Charcoal Sampling, Straight
SOP #2051
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Figure 22: Carbon Sampling, Single Manifold
SOP #2051
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Figure 23. Tenax Calibration with a Secondary Calibrator _
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SOP #2052

Figure 24: Tenax/CMS Sampling Train
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Figure 25: Manometer
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Figure 26: Canister Sampling Module
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Figure 27: High Volume PUF Sampler
SOP #2069
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APPENDIX B

Canister Sampling Field Data Sheet
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Canister Sampling Field Data Sheet

SOP #1704

A. GENERAL INFORMATION

SITE ID: SHIPPING DATE:
SITE ADDRESS: CANISTER SERIAL NO.:

SAMPLER ID:

OPERATOR: _
SAMPLING DATE: CANISTER LEAK CHECK DATE:

B. SAMPLING INFORMATION
PARAMETER START STOP MAXIMUM MINIMUM

LOCAL TIME NA NA
ELAPSED TIME METER READING NA NA
INTERIOR TEMPERATURE
AMBIENT TEMPERATURE
CANISTER PRESSURE
MANIFOLD FLOW RATE
CANISTER FLOW RATE
FLOW CONTROLLER READOUT NA NA

SAMPLING SYSTEM CERTIFICATION DATE:

QUARTERLY RECERTIFICATION DATE:
C. LABORATORY INFORMATION

DATE RECEIVED: INITIAL PRESSURE:
RECEIVED BY: | FINAL PRESSURE:
DILUTION FACTOR:

INSTRUMENT | ANALYSIS DATE ANALYSIS RESULT
GC-FID-ECD
GC-MSD-SCAN
GC-MSD-SIM
ADDITIONAL RESULTS/COMMENTS:

SIGNATURE/TITLE:
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